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ruck Buying Narrows 
own to Four Rival Makers! 





Fierce Competition for Supremacy! 





Competition in truck selling is now 
practically limited to four famous 
makes. That is, among the experi- 
enced buyers. 


The aggregate resources of these 
four makers is over $25,000,000. Their 
yearly output is high up in the mil- 
lions. Their supremacy is assured. 
Their guarantees are safe. 


Two of these four famous makers 
build Trucks in excess of five tons 
capacity. All four build Trucks to 
haul three-ton loads. In the two-ton 
field choice is restricted to three makes, 
and the Velie alone builds a standard 
one-ton truck. 


The three-ton Trucks built by these 
four famous makers are the best basis 
for comparative specifications. And 
because each of these four manufactu- 
rers is building the best truck he can, 
the difference in specifications is not 
great. 


Perhaps the most noticeable differ- 
ence is in the power of the motor. 
And here the Velie motor exceeds the 
average of its three competitors by 6 
horsepower, and exceeds that of one of 
the famous four by 15 horsepower. 




















In Strength of Frarne, three of these 
four Trucks use a frame 6 inches deep 
and one a frame 5 inches deep. But 
the 6-inch Velie frame is reinforced by 
a 4-inch sub-frame. 


The value of this is perhaps not 
noticeable except on an extremely 
heavy load or in its general effect upon 
the long life of the Truck. 


The average size of the rear wheel 
—the wheels that furnish the driving 
—iS 39x4 inches. The Velie, with its 
40x5-inch rear wheels, has larger equip- 
ment than any of the other three. 


This same slight advantage in speci- 
fications holds equally true in a com- 
parison of the three two-ton Trucks. 


In the one-ton Truck field the Velie 
shows 25 per cent more power than 
any of the best known Trucks of this 
capacity now being built. 


Everywhere—as a result of com- 
petitive tests between the four greatest 
American Trucks, the records of which 
any Velie dealer can show—the Velie 
Truck is being used by the great cor- 
porations, who buy Trucks by the 
dozen. 
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At a price lower than the price 
of any other “Six” in the world. 


| | | Siudebeto “Buy It Because It’s a 
: Studebaker” 
| SIX" 


’ ELECTRICALLY STARTED 
ELECTRICALLY LIGHTED 


SEVEN-PASSENGER Studebaker, Detroit, Mich. 
e Canadian Office, Walkerville, Ont. 
f This is not an artist’; exaggerated conception of the Studebaker S1X,"' but a faithfu 
/) photographic reproduction of the car itself 
/ ! ~ 
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Machinist or Motorist? 


You don’t have to be a mechanical expert to safely buy a 


? Six—$2375 


Four and five-passenger 
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ECHANICAL experts BUILD — comfort and uninterrupted enjoyment 
National cars with fourteen years fromtheir cars. If thecaris built right, 
experience to guide them. if the right materials are put in the Brief Specifications— 
right place, if the design is correct and National Six 
the workmanship good, you can then Motor, 6-cylinder, 3%(x5!4-inch, cast en bloc. Tire 


avoid the work of ‘“‘going overacar P?¥™? integral part of motor. Clutch, self-contained 
‘ . a ie aluminum cone. Starting and lighting, electric two- 
with a fine tooth comb. T hat Way unit system. Transmission, sliding gear selective 


of bu ying a quality car is obsolete. type, three speeds forward, one reverse. Gauge, 
- 56 inches. Oiling, crank-case constant level, force 





But women and men who do not claim 
to be authorities on machinery BUY 
National cars as safely as though they 
were experts. Motorists have faith in 
the company that builds and guarantees 
National cars, because the world-famed You can’t find a better built car than feed, with gear-driven pump. Ignition, high tension, 
8 N P li t ways off mia ree : dual magneto with storage battery. Tires, 36x44. 
sugnature ational 1s no on yanameo the National it you use a microscope. Firestone demountable rims. Air-pressure gasoline : 
a car but the mark of quality. We give vou all you can possibly feed, generated by small pumpin crank-case. Capac- 
: ’ ’ ; re. ‘ ? ity, 23 gallons. Automatic carburetor. Two sets of 8 
We welcome a detailed analysis of the demand ina high-grade motorcar, and brakes on 16-inch rear wheel drums. Bevel gear § 
National; we invite you to visit and give it to you with complete abandon rive through straight line shaft with universal joints | 
Q 
5 
a 
Qo 


. ‘ , 3 and torsion member. Full-floating rearaxle. Left- 

‘ inspect our factories. But what motor- of worry about what is under the hood  gide drive. Access all four wide doors. Single lever 

or beneath the seat. in center controls all speeds. Half elliptic springs, 
front; special National construction, rear. 

rT ; “ ” Equipment:--Top complete with side curtains and 

y d t h t ‘ th h od boot, ventilating rain vision wiidshield, extra Fire- 

ou on ave oO ralse e Oo stone rim, electric lighting and starting systems, 


12-inch double bulb electric headlights, electric 


ists demand today is service, confidence, 








ATIONAL owners have learned that we antee— not a mere job of wheels, axles, gears license tail light, Warner speedometer, electric horn, 
. on : : tools and jack. 
build whole cars—the name National is and parts. That’s why you don’t have to raise 
their guarantee. Every National car is built as the hood to buy a National, you know no 
untf—every mechanical part operates har- better is made. 
moniously to produce satisfactory results. You 
. * * 
leave the responsibility for its mechanical con- Lavish In comfort 


struction to our experience—forget that there are 
HIS new National embodies all our inter- 


gears and mechanical parts in the car. Just rest 

in comfort and enjoy your ride with absolute nationally recognized principles of superior- 

confidence in your — ity. Beautiful, economical, efficient and lavish 
in comfort — this car is the climax of the 





National’s success in car building since, its 


You can buy over telephone pioneer beginning. It marks a most coveted 
ATIONAL owners buy performance and improvement in motor car designing. It is the REMEMBER 


not specifications—they can buy their new one car that harmonizes from end to end—a When you ay “Metlenel” you eve talking 
Nationals over the telephone. We sell our symmetrical creation that is distinctive and about the world’schampion car. The National 
experience, ability, responsibility and our guar- essentially practical. is the World’s Stock Champion; Interna- 


tional Champion 500-mile race record holder; 
Fastest Mile for stock car record holder, etc. 
; ‘ ; a No other has ever equalled the National 
. with its marvelous history, needs no introduction. This is our staple car— : 4 : 4 
The National 40 the highest achievement in automobile building. Here is the best all-aronnd ~d * — performance = —— “ 
This is the third year for this successful car in all its essential’ features. This new pr Y, power, specd, reliability an 





motor car ever made, 
series embodies all improvements and refinements. 




















Send this Coupon today 


Gentlemen: Without obligation on my part, 
send me complete particulars of National cars. 




















Name — 
, ee a sind 

Sicilia: Adciidliate. Sal National Motor Vehicle Co. 
One of five models Indianapolis, Ind., U.S.A. 
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Mitchell Sixes 


Products of Long Experience 


This company has been building popular priced sixes longer than 
any other concern in this country. Hence the sixes we offer are the product of many years of experience and 
in no sense experiments. 


The Aditchell Little Six,which was known as the “* Baby Six”’ in 1912 


is, in our opinion, the most logical inv enna in the automobile market. It is not only the sensible compeetsilie 
between big and little power and passenger capacity, but it has everything that any high-priced car can offer you. 


It has quality that insures long life. It has the style of beauty that 
the exacting mind demands. It has as much speed and power as any person can desire. It will hold its place 
in any company and look classy and work perfectly for several years to come. Its equipment is complete, 
and details thereof sterling in character. The price, $1,895, brings this smart car to you ready for instant use. 
There is nothing left for you to buy—no extras—no appurtenances. 


Che Mitchell Big Six is the largest and best car at the price that has 
ever been produced. It is built along the same lines as the Little Six, save that it has 144-inch wheel base, 
somewhat larger tires, greater passenger capacity. Yet the quality of the two are identical. The equipment is 
precisely the same—the outward beauty similar. For a big family car the Big Six has no equal in America and 


* 


there is nothing as good for less than $3,500 or $4,000. The price of the Mitchell Big Six is only $2,350. 


The A%itchel/ Four is intended for those who feel that they cannot 
afford either of the Sixes. It is the only four-cylinder car we make. We build it to meet the demand of those 
persons who still like a four-cylinder car of class at a popular price. It has the same equipment as the other two 
cars and sells for $1,595. We want you to look this car over minutely and then ask yourself if there is a four- 
cylinder car at anywhere near the price that can compare with this one in any detail. 


Here is the Equipment for all the Mitchell Models Which is Included in the List Prices, as Given: 


Electric self-starter and generator — electric lights — electric horn —electric magnetic exploring lamp—mohair top and dust cover— 
Tungsten valves—Jiffy-quick-action side curtains—-quick-action two-piece rain vision wind shield—demountable rims with one extra 
ter—double extra tire carrier--Bair bow holders—license plate bracket—pump—jack—and complete set of first-class tools 





r 


Specihcations of the Three Great Mitchell Models: 
MITCHELL LITTLE SIX —Fifty horse-power—132-inch wheel base—36x414-in. tires—two or five passenger capacity $1,895 
MITCHELL BIG $I X—Sixty horse-power—144-inch wheel base—37x5-in. tires—seven passenger capacity - - - $2,350 
MITCHELL FOUR—Forty horse-power—120-inch wheel base—4 cylinders—36x4 4 in. tires—2 or 5 passenger capacity $1,595 


ALL PRICES F. O. B. RACINE, WIS. 
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How Electricity Affects 
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MECHANICAL DRIVE 


HEN the big belt at the end of a long line 

WV of shafting snapped with a disagreeable re- 

port, throwing a half dozen machines out 
of commission, the manager of the busy Indiana 
manufacturing pl: unt turned to the Vice President of 
the corporation with an exclamation of disgust. 

‘These things always happen on the wrong 
day,’’ he said. 

The Vice President rather unexpectedly smiled. 
‘*Maybe it happens just at the right time,’’ was his 
comment as he left the place. In ten minutes he 
was back with the President. 

**What you see here,’’ he said to the President 
with a glance at the halted work, ‘‘illustrates better 
than an hour of talk the immediate need of this 
concern. The board was satished to get in that 
Curtis turbine and every one agrees that the new 
electric power was a big thing for the works, but 
we're away out of date on the rest of the equip- 
ment. You know what the line shafting costs. You 
know that the power loss in transmission is some- 
where between 25% and 40%. You know how the 
whole contrivance of line shafting cuts out light, 
how dirty it is, how badly it effects insurance rates 
and how dangerous it iss We're none of us likely 
to forget that accident to Wincher in September. 
You know that we’re paying for all this wear and 
tear and wasted power even when only a few of the 
machines are in use. This morning we have a 

ood, clear showing of what happens to this whole 
—- h of machines when anything goes wrong with 
the belting.’’ 

‘How would you fix it?’’ demanded the President. 

‘I'd settle the difhculty by cleaning out 
the whole mess of shafting and giving 1ndi- 
vidual motor drive to each machine. Then on Goods 
only the active machines would be using 
power, and the stopping of one would not 
interfere with any of the others. Now we 
have to start up the whole of a wasteful 
and dangerous transmission system to move 


one machine. With individual drive each Trade 


#2 Production Efficiency Hii 





The Guarantee of Excellence 
Goods Electrical 
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ELECTRIC DRIVE 


and a wide margin of 


machine is independent, 
Into the bargain the 


waste is cut out every day. 
output would be boosted, man for man, by the 
modern system. I'm no technical expert, but I 
should say we were bound to do from 15% to 20% 
more work with the same force, not counting the 
salary saving from the simpler machinery system.”’ 

As the thing turned out that accident had 
happened at exactly the right time. The next 
board meeting took up the problem and a local 
electrical engineer’s figures showed that motors 
and installation would figure much below the 
theoretical cost. The actual showing fourteen 
months after the installation was that the saved 
percentage more than covered the cost of the 
change, with an outlook of certain results in econ- 
omy, while the increase in output quite justified 
the Vice President’s prediction. 

In small plants and in large plants, from coast to 
coast, the newer, cleaner, safer electrical methods 
are transforming the production problem; first, by 
improving the physical conditions of plants in the 
matter of light, by eliminating cumbersome and 
wasteful transmission machinery, by economies in 
actual power consumption per machine unit; sec- 
ond, by increasing the working efhciency of "each 
machine unit and each human unit. In refinery or 
in machine shop, in mill or in printing plant — in 
any place where power is used; the m emema and 
economy of electrical methods are being proved. 

Whatever your problem may be, however large 
or small, it will pay you, in saved money and saved 
effort, to consider electrical help. 

Take up the matter today with your 
electric power and light company or any 
General Electric Company agent in your 
vicinity. You will find them more than 
glad to co-operate with you, and no mat- 
ter how complex your problem may be 
they have at their command the service of 
any part of our organization that may be 
most useful to them and to you. 





Mark 





GENERAL ELECTRIC COMPANY 


Largest Electrical Manufacturer 


Omaha, Neb St. Louis, Mo. 


Atianta, Ga Chattanooga, Tenn ss : 
Baltimore, Md Chicago, Ill Elmira, N. Y in the World Memphis, Tenn. Philadelphia, Pa. Schenectady, N. Y. 
Birmingham, Ala Cincinnati, Ohio Erie, Pa Milwaukee, Wis. Pittsburg, Pa Seattle, Wash 
Boise, idaho Cleveland, Ohio Fort Wayne, Ind. Keokuk, lowa Minneapolis, Minn Portland, Ore. Spokane, Wash. 
Joston, Mass Columbus, Ohio Hartford, Conn Knoxville, Tenn. Nashville, Tenn Providence, R. I. Springfield, Mass. 
Buffalo, N. \ Davenport, lowa Indianapolis, Ind. Los Angeles, Cal. New Haven, Conn. Richmond, Va; Syracuse, N. Y. 
Butte, Mont Dayton, Ohi Jacksonville, Fla. Louisville, Ky. New Orleans, La Rochester, N. Y. Toledo, Ohio. 
Charleston, W. Va Denver, Col ai Joplin, Mo Madison, Wis New York, N. Y Salt Lake City, Utah Washington, D. C. 
Charlotte, N. ¢ Detroit, Mich. of agt) Kansas City, Mo Mattoon, IIl. Niagara Falls, N. Y. San Francisco, Cal. Youngstown, Ohio. 
For Texas, Oklahoma at Arizona busine efer to Southwest General Electric Company (formerly Hobson Electric Co. Dallas, El Paso, Houston and Oklahoma City. 
For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 1 
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Edmund Beecher Wilson 
President of the American Association 
for the Advancement of Science 


Ph.D. 

T is now eight American 
Ren for the Advancement of Science turned its steps 
southward for its Then it met in 
New Orleans under the presidency of Calvin M. Wood- 


The New 


By Marcus Benjamin, 
years since the Associa- 


annual meeting. 


ward, eminent fer his educational work in the tech- 
nical department of Washington University in St. 
Louis. This year it meets in Atlanta with Edmund B. 


Wilson, who holds the Da Costa chair of zoology in 
as its presiding officer. 

Edmund Beecher Wilson is the son of Judge Isaac 
G. Wilson and Caroline Clark Wilson, 
on October 19th, 1856. 
schooling he was pre- 


Columbia University, 


and was born 
in Geneva, IIlL., 

After the 
pared for college and studied for a year each at An- 
tioch and Chicago; then entering Yale he was gradu- 
ated at the Sheffield Scientific School in 1878 with the 
degree of Ph.B. A country boy, he early developed a 
study of which has been the 


usual preliminary 


fondness for nature, the 
dominant influence of his life. Choosing biology there- 
fore as the subject to which he determined to devote 
his career, he went to the Johns Hopkins, where under 
the influence of such inspiring teachers as Newell Mar- 
tin and Brooks he spent three years, taking the degree 
of Ph.D. in 1882. A year abroad followed, during which 
he studied in the 
zig, and also at the Naples Zoological Station under 


laboratories in Cambridge, and Leip- 


the famous Dorhn 

On his return to the United States he entered on his 
vocation as a teacher and lectured on biology at Will 
jams College during 1SS83-'4 and at the Massachusetts 
Institute of Technology during 1884-5. He then accept- 
ed an invitation to Bryn Mawr College, where he filled 
the chair of biology. In 1891 he was called to Columbia 
as adjunct professor of biology, and three years later 
was advanced to the full possession of the chair of 
zoology, created for him, which he then 
when he was transferred to the Da 


invertebrate 
held until 1897, 
Costa chair of zoology He also served as 
University Council at Colum- 
and as dean of the faculty 


member of the 
bia during 1901-03, 
of pure science for the years 1905-06. 
Wilson’s primary have always 
been in the field of embryology and his orig- 
which were begun at 


interests 


inal investigations 
Johns Hopkins University have been connect- 
“1 chiefly with the study of animals as liv- 
ing things. At first his researches were con- 
centrated on germ cells and directed atten- 
tion to the study of the laws of normal devel- 
standpoint of the cell. 


valuable contribu- 


pment from the 
These he 
tions to problems of mosaic development, pre- 
localization, and differentiation in the egg. 


followed with 


Returning more recently to the mechanism of 
the cell, his researches on the structure of 
protoplasm, on the history of centrosome, as- 
ter and karokinetic figures, and on the chro- 


mosomes with special reference to questions 


f heredity and sex, have oceupied his atten- 
tion. 

His many papers, which according to com 
petent authority have had “a wonderfully 


stimulating effect on biological research 
throughout the world,” carefully 


worked up into harmonious relations with 


have been 


the modern aspects of the fundamental prob- 
lems of and were given to the world 
in 1896 in book form with the title “The Cell 
in Development and Inheritance,” which his 
colleague, Prof. Gary N. Calkins, refers to 
as “one of the most widely read of modern 
technical scientifie 


biology, 


works.” 

In addition to the foregoing he is the 
author of addresses and of various minor 
works in zoology, and cellular 
biology His contributions in book form 
include (with William T. Sedgwick) “Gen- 
eral Biology” (1887); and an “Atlas of 
Karyokinesis and Fertilization” (1895) 

His brilliant researches early gained recog- 


embryology, 


_ NEW YORK, JANUARY 3, 1914 


nition for him and academic honors have been gladly 
conferred on him. In this country the three universities 
at which he studied, Chicago (1901), Yale (1901), and 
Johns Hopkins (1902) have given him the degree of 
LL.D., while abroad he has received the degree of 
Se.D. from Cambridge (1909) and that of M.D. from 
Leipzig (1909). 

In addition to membership in the American Society 
of Naturalists, the American Society of Zoologists and 
the Society of Experimental Biology and Medicine, he 
is an officer of the New York Academy of Science, a 
fellow of the American Academy of Arts and Sciences, 
and since 1899 a member of the National Academy of 
Science. He holds honorary membership abroad in 
the academies of science in Holland, Belgium, Bavaria, 
and Rome (dei Lincei) and also of the Linnean and 
Royal Microscepical societies. 

His connection with the American Association began 
with his election to membership at the second New 
York meeting in 1900, at the close of which he was ad- 
vanced to the grade of Fellow. He affiliated with the 
section on Zoology, becoming its presiding officer in 
1907, when he delivered an address on “Recent Re- 
searches on the Determination and Heredity of Sex.” 

Ir its selection for a presiding officer for the Atlanta 
Association for the Advance- 
ment of Science is indeed most fortunate. Seldom has 
a more ideal choice been made, for Wilson by right 
follows in succession to that splendid group of men 
who from Agassiz and Dana to Cope and Jordan, have 
been the glory of American science. 


meeting the American 


Prolonging the Life of Steel 


XHAUSTIVE research experiments have lately been 
4carried out to try if possible to lengthen the life 


of iron and steel. These experiments consist in the 


addition of some other metal or chemical element to the 
iron during the smelting to form an alloy; such ele 
ments for example as copper, silver, lead, 
silicon, arsenic, aluminium, nickel and tin being added. 
The more common method of preserving steel structures 


manganese, 





Edmund Beecher Wilson, president of the American Association for the 


Advancement of Science. 


269875 


15 CENTS A COPY 
$3.00 A YEAR 


has consisted in the application of a protective coating 
of paint or galvan to the steel, the coating acting as 
an excluder of air and water, and by this means pre 
venting the rusting of the iron indefinitely. 

It is remarkable that the addition of certain elements 
to iron makes the resulting alloy rust and decay more 
quickly than pure iron. Silicon is a good example of 
this kind of reaction; 
alloyed with nine hundred and ninety-seven pounds of 
iron, the alloy will rust twenty per cent more Pppidly 


if three pounds of silicen be 


than the pure iron. 

The general results of alloying steel with the other 
metal show that copper and nickel are the best metals 
to add to the steel te give increased durability. Nickel 
is prohibitive on account of its price for general com- 
mercial uses. 

Copper added in small quantities greatly prolongs the 
life of iron. Very small quantities are needed to effect 
this result. If to one thousand pounds of iron, twe 
pounds of copper be added, the resulting alloy will dis 
solve away in acid only one tenth as fast as pure iron 
does. And in the atmosphere the corrosion will be only 
one third as rapid. 
seven per cent of the alloy does not increase the power 


An increase in the copper up to 
of the iron to resist corrosion. Two tenths of one per 
cent of copper will yield as good an alloy for 
cent, and the re- 


resisting 
rust and corrosion as does seven per 
sulting alloy is less expensive on account of the small 
amount of copper required. 
The durability of this alloy 
by some very beautiful experiments, performed in Pitts 
Pennsylvania, by Mr. D. M. Buck, and by Prof. 
ston of Wisconsin University. 


has been demonstrated 


burgh, 
C. E. Burgess and J. A 
Mr. Buck’s experiments were carried out in a prac 
tical way by erecting sample roofs made of pure iron 
and others made of the alley containing two tenths of 
one per cent of copper. These sample roofs were dis- 
tributed both in the city in the region of the coke ovens 
and in the rural districts around Pittsburgh, and the 
rate of corrosion was noted carefully and the time re 
corded. The copper alloy roofs were in good condition 
when the pure iron had completely corroded and had 
fallen away. The results show also that the 

metals are less attacked in the rural districts 
than in the city. 
is no doubt due to the carbon and acid fumes 


This is to be expected and 


present in the city atmosphere 

The experiments carried out at the Uni 
versity of Wisconsin were not carried out on 
so large a scale as Mr. Buck’s, but they con- 
firm very clearly his results. Their experi 
ments show that the addition of many metals, 
such as silver, which in themselves are too 
expensive for general use, have the same ef 
fect as small quantities of copper 
ing the life of steel. 

Their results also show that no very re 
liable data can be obtained by the 
ated acid test which will indicate the possible 
length of life for the steel under ordinary 


in prolong 


neceler 


weather conditions. 


An Echo of the Hubbard Expedition 
to Labrador 

ILLON WALLACE, 

Lure of the Labrador Wild” is a reeord 


whose book The 


of the adventures of himself and Leonidas 
Hubbard, Jr., during their exploration of the 
interior of Labrador in 1903, in which Hub 
bard died from starvation and exhaustion 
and the author narrowly escaped the same 
fate, has just returned from a second hazard 
ous journey to the same region. The pur 
pose of this trp was no less sentimental than 
that carried out in 1905 by Mr. Hubbard's 
widow, who, besides continuing her husband's 
explorations, proved to the world the feasi 
bility of his projected Wallace re 
visited the headwaters of the Susan Liver, 
discovered during the original expedition, in 
order to erect a bronze tablet at the place 
where Hubbard died. Unluckily the tablet 
was lost from his canoe en route, and Wal 
lace accordingly carved his comrade’s epitaph 
on a rock, 


route. 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress tm scten 


tific knowledge and industrial achievement. 


Retrospect of the Year 1913 
Civil Engineering. 

RETROSPECTIVE 

especially if it be 


view of the field of civil 
engineering, taken from the 

American standpoint, brings to mind, at once, the 
Panama Canal—the greatest civil engineering work of 
all time. tn the annals of the canal the year 1915 will 
be memorable as having witnessed its practical com 
metion During the first nine months of the year 
Gatun Lake was filling with water; on October 10th 
President Wilson threw an electric switch and blew up 
the Gamboa Dike admitting the water to the Culebra 
eut; and a few weeks previously a dike at Miraflores 
was blown up, admitting the Pacific waters to Mira 


flores locks \ heavy 


force of hydraulic dredges has 
eut through the Culebra slides and is now engaged in 
clearing up the canal prism at the cut On Septem 
ber 26th a Government tugboat made the first passage 
of Gatun Locks Subsequently, whole fleets of dredges 
and their accessories made the passage both of the 
Miraflores and Miguel! 


Early in 1914 the canal will be in such shape that, if 


Gatun and the Pedro locks 


it were desired, the largest ship in the world could 


be sent through from ocean to ocean. The formal open 


ing will take place in January, 1915, when a vast inter 


headed by the old battleship “Oregon,” 


national flees 


will make the transit from ocean to ocean It was 


‘ 


a great feat to build any kind of a canal at Panama 


te Suild a canal of this magnitude and complete the job, 


in ‘spite of 20,000,000 yards of unlooked for excavation, 
due to slides, ete., one year ahead of the specified time, is 
a magnificent performance. The past year has been one 


surg 





of great progress on the New York State I Canal, 
and it looks as though within about two years’ time 
it will be possible for 1,000-ton barges to pass between 
the Great Lakes and the Atlantic, by way of the Hud 


son River \ most important waterway and a compe 


titor of the State Barge Canal is the St. Lawrence Ship 
Channel, between Montreal and Quebec, a distance of 
Here the Canadian gov 
35-foot channel. A 


depth of thirty feet has already been obtained over 


two hundred and twenty miles 
ernment is rushing work upon a 
this distance. The Cape Cod Canal, 25 feet deep, 150 
Buzzards Bay to 
This 


waterway will render available for 25,000,000 tons of 


feet wide and 1t3 miles long from 
Bonstable Bay, will be opened in June, 1914 


shipping annually a safe inside route, as against the 
dangers of the outside route through Vineyard Haven 
Sound and around Cape Cod The vast scheme for 
bringing the Catskill Mountain water to New York has 
made great progress during the year The Ashokan 
dam has been completed; the greater part of the 92 
mile acqueduct is built, the water being now available 
for discharge into Croten Lake, and excellent progress 


has been made upon the deep distributing tunnel be 


neath New York, which, in places, reaches a depth of 
ver Th0 feet The New York system of dual sub 
has been pushed 
three of 
the main sections wil! soon be in operation or within 
This 


the existing facilities, and the prob 


ways, another vast engineering work, 
so vigorously during the year that two or 


measurable distance ef opening. work will 


practicaliy treble 
abilities are that, within three or four years’ time, a 
greater part of 
After six years of labor, the enlargement of the Assuan 


dam on the Nile 


the system will be in active operation 


Egypt, has been finished. The dam, 


which ts 1.21 miles in length, has been raised 16.6 feet 


SCIENTIFIC AMERICAN 


in height and increased in thickness by about sixteen 
feet, and thereby the volume of water stored has been 
8 1,000,000,000 


increased from 35,.300,000,000 to over 





cubie feet The benefits conferred upon Egypt by 


irrigation are to be repeated beyond the Red Sea in 
Mesopotamia, where the engineer who is mainly respon- 
sible for the Egyptian improvements is now developing 
and constructing a system of irrigation which promises 
ts one time 


to restore to that storied land much of 


fruitfulness and prosperity. The great works of irri 


gation being carried by the United States Government 
in the West and the Middle West have, one by one, 
been completed, and when some adjustment of the rates 
and time of payment have been made, there is no ques 
tion that the full predicted benefits of this great work 
will be realized. Next to the Panama Canal, the engi 
neering work which has attracted greatest attention —n 
this country during the year has been that of the con 
trol of the Mississippi River. The devastating floods 
have merely served to prove that the regulation of this 
river can be secured only when the whole co-ordinated 
scheme of revetment and levees, as planned by our army 
engineers, has been completed If the staff and the 
large working plant at Panama were removed to the 
Mississippi Valley and the whole job placed under one- 
man control, and the necessary funds made available, 
the problem of the Mississippi Valley would be easy of 
solution 
Naval and Military. 

The opening of the year 1914 finds the United States 
in the humiliating position of a third-rate naval pow 
er—third rate in so far as the strength of its first 
fighting line is concerned. This is due to two things 
First, the revolution in naval rating which has been 
brought about by the advent of the “dreadnought,” and 
second, the disposition of congressmen to play poli- 
naval down national in 


tics with policies and cut 


favor of local appropriations Mhere is one first-rate 


power—Great Britain with forty-two dreadnoughts 


built and building; there is one second rate power 

Germany, with twenty-six such ships built and building; 
there are three third rate powers—the United States, 
France, and Japan, respectively, with 12, 11 and 10 
dreadnoughts built and building. If we rank third-class 
in material there is some consolation in knowing that 
we rank absolutely first-class in the high quality of the 
officers and men of our navy Moreover, such dread 
noughts as we possess are fully the equal, ton for ton 
With the 


exception of the British navy, which has more than 


of displacement, of any ships in the world. 


doubled the accuracy of its fire by the introduction of 
the fire-director system of Sir Percy Scott, our shoot 
ing is believed to be as good as that of the other lead- 
ing navies. Let us take such comfort from this belief 
as we may—the disquieting fact remains that in ships of 
the line we are third-rate, and in shortage of torpedoes 
at the very bottom of the list! There has been a steady 
increase in the size of ships and the guns they carry. 
Great Britain has gone up to 28,000 tons, Germany to 
26,000 tons, and we have two ships on hand, the “Penn- 
sylvania” and her sister, which are of from 31,000 to 
52,000 tons displacement The multiple-cun_ turret 
finds increasing favor. The United States is placing 
the three-gun turret on the “Nevada” and “Pennsy!] 
vania” classes. Italy has already put in commission her 
first three-gun turret ship, the “Dante Alighieri.” Rus- 
sia and Austria are using the same turret; but Eng- 
land, Germany, and Japan are holding back; appar- 
ently, they still believe that two guns in a single turret 
is the maximum number that can be used to full effi- 
ciency France, on the other hand, is building several 
dreadnoughts which mount twelve guns in three four- 
gun turrets; and the French, by the way. are exceed- 
ingly clever and successful in their designs of ordnance. 
The multiple-gun turret greatly assists the spotter; 
simplifies fire control; and secures a very considerable 
reduction in weights. Certainly the most remarkable 
ships of the year are the five British battleships of the 
“Queen Elizabeth” class, whose contract speed is to be 
25 knots, and their armament eight 15-inch guns. The 
look for 
Meanwhile our own navy 
Which is 
England, Germany, and 


builders of the turbines assure us that they 
27 knots in these ships. 
sticks to 21 
right? 
Japan are still building battle-cruisers with speeds of 


28 to 30 knots. 


knots as a maximum speed. 
Time alone can tell. 


Japan will soon have four of these 
ships, carrying among them thirty-two 14-inch guns, 
afloat on the Pacific. In the event of war they will 
constitute a knotty problem for our Board of Naval 
Strategy at Washington. An interesting development 
has been the launching by Great Britain of a “destroy- 
er of destroyers,” as she was called by the First Lord, 
a ship of 3,500 tons and 30 knots speed. On the other 
hand, the Germans have built for Russia a destroyer, 
the “Novik,” which made 37 knots on trial, and 36.2 
knots for six hours of that trial Alto- 
gether, the year 1913 must be considered as finding the 


and so it goes. 


navai-diplomatic situation as regards this country in 
a critical condition; with its navy sunk to the third- 
rate rank, at a time when the administration is adopt- 
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ing a policy with regard to neighboring States, which, 
for audacity and grave portent, has never been equaled 
in the history of the country. 

The Merchant Marine. 

Judged from the standpoint of construction, the two 
outstanding features of the past year are, the con- 
tinuous increase in the size of ocean steamships and 
the great amount of thought, labor, and expense, which 
have been devoted to finding the best type of motive 
power, Last year was notable in the annals of the 
merchant marine as witnessing the advent of the first 
900-foot ship, the “Imperator” which is 909 feet in 
length, 9S feet in beam, and displaces, at maximum 
draught, some 58,000 tons. The present indications are 
that the big ships of the future of her class will be of 
moderate speed, say 23 knots, this being the assigned 
speed of the new “Aquitania,” 901 feet ‘in length, which 
will enter this port during the summer of this year, 
flVing the Cunard flag. The year witnessed the launch 
of the “Vaterland,” sister to the “Imperator,” 940 feet 
in length, and the laying down of another ship of 
similar dimensions. The application of the Diesel en- 
gine to marine propulsion has made steady strides dur 
The “Hagen,” 


300 horse-power, made a very 


ing the year. propelled by Diesel engines 


successful maiden 





voyage to this port, and later there came the “Wotan,” 
a large tank steamer 404 feet in length, and capable of 
earrying 7,680 tons of oil, which is driven by Carels- 
Diesel engine of 2,900 horse-power (steam engine rat- 
ing). The builders of this engine have such confidence 


in its reliability that they have put the whole of the 


power into a single engine driving a single propeller. 
During a recent test before marine engineers and rep- 
resentatives of the technical press in this city, this big 
unit, the largest Diesel marine engine yet built, was 
run at maximum revolutions with a remarkable absence 
of vibration, and the reversing from full speed ahead 
to full speed astern was done in eight to ten seconds, 
a truly wonderful performance. Rivaling the Diesel 
engine in its interest is the marine transformer or 
transmitter, designed in its various forms to reconcile 
the high speed demands of the turbine with the low 
speed demands of the propeller, if both are to secure 
their highest efficiency. In this country, the Westing 
house helicoidal mechanical gear has shown an effi- 
ciency of something over 9S per cent, and it has been 
fitted on the collier “Neptune” of 19,300 tons displace- 
ment In addition to the steam economy due to the 
use of high-speed turbines, its introduction would secure 
a great saving in weight, both in the engine and the 
These are the economies aimed at in all 
The “Jupiter,” sister to the “Nep- 


boiler plant 
transmission gears. 
tune,” has been fitted with an electrical reduction gear, 
consisting of a generator delivering current to motors 
on the propeller shafts. This ship is now undergoing 
trial. Parsons, in England, has fitted mechanical re- 
duction gears to several cross channel steamers and 
large economies have been secured. The German Foet 
tinger gear was submitted to a 14-day test at the Vulean 
Works, at loads of from five thousand to ten thousand 
horse-power, during which an efficiency of 90 per cent 
was secured; and this gear is being installed on several 
large German steamships. There was completed for 
the Great Lakes service in November of this year at 
Wallsend-on-Tyne, England, the “Tynemount,” a freight- 
er of 2,400 tons capacity, which has a most interest- 
ing drive, consisting of two six-cylinder Diesel engines 
direct connected to three-phase generators, which fur- 
nish electric power for an induction motor mounted 
directly on the propeller shaft. This is the first large 
commercial ship to carry an electric reduction drive, 
and its performance will be watched with keen interest. 
The “Titanic” disaster has resulted in the formation 
of an international committee which is now sitting in 
London to determine the question of interior safety 
construction for ships, the number and character of 
lifeboats they shall carry, and the various protective 
devices, in the way of wireless telegraphy and other 
apparatus, designed to protect the life of the passenger 
There is no question that the whole subject 
thrashed 


at sea. 
will be most thoroughly and conscientiously 
out at this conference, and an entire revision and im- 
provement of existing rules will be secured. 

Electrical Engineering. 

Although its inception was prior to 1913, the active 
work of the recently organized Society of Electrical 
Development falls within the past year, and marks one 
of its most important outgrowths. The object of this 
society is to introduce electricity more widely, and to 
infuse a new spirit of co-operation in the business of 
selling electricity and electrical goods. Probably the 
most promising electrical event of the year is the devel- 
opment of the nitrogen lamp. This is a tungsten lamp 
filled with nitrogen gas, in which the filament may be 
heated to a much higher temperature. In the large 
units of 4,000 candle-power and over it shows an effi- 
ciency of 0.4 to 0.5 watt per candle-power. Smaller 
units using 10 amperes at 4 or 5 volts give an efficiency 
of 0.6 to 1, or even 1.25 watts per candle. 
the standard 110-volt circuit will produce a thousand 
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candle-power and over at 0.5 watts per candle. It is 
found difficult to produce nitrogen lamps. in smaller 
units owing to the cooling effect of convection currents 
in the gas. The lamp produces a light that is 
eloser to daylight than any other except the Moore 
tube filied with carbon dioxide. Other developments 
in lighting are the Cadmium lamp, which is similar 
to the mercury vapor lamp, except that cadmium is 
used instead, to produce a light similar to daylight, 
and the so-called “cold” light for stereopticon and-kineto- 
scope work. It consists of a series of tungsten lamps 
which are successively lighted with current at super- 
voliage, giving flashes of intensely white light that come 
with such frequency as to give one the impression of 
a continuous light. Thus, while the heat effect of the 
electric current is dissipated over a great area, the 
luminous rays are concentrated in a very small point 
of space. The use of electricity on the farm for light 
and power is steadily increasing. Much has been done 
with intensive culture, not only under the direct influ- 
ence of electricity, but indirectly by the use of electric 
pumps for irrigating purposes. In England experiments 
have been made to determine the influence of high fre- 
quency currents upon the growth of chickens, and the 
results are truly astonishing. Chickens living in the 
electrified zone in five weeks reached the weight of 
normal chickens of three months. Because it is a young 
branch of electrical engineering, there is a great deal to 
be said annually about the progress of wireless teleg- 
raphy. Early in the year communication was estab- 
lished for the first time directly between Germany and 
the United States. Several new stations have been 
built or are building for transatlantic wireless service. 
During the fall wireless telegraphy gave us another 
demoustration of its importance to navigation, when 
the “Volturno,” afire and fearing immediate destruction 
in a storm, summoned a rescue fleet by wireless teleg- 
raphy, which arrived in time to save a large part of 
the crew and passengers. To aid the mariner in find- 
ing his way across the ocean, wireless signals are sent 
out daily from the Eiffel Tower in France and from 
the Arlington station in this country. Wireless teleg- 
raphy is being used on trains to permit of communica- 
tion with stations along the line. Wireless or induc- 
tion train signal systems are being tried out on some 
lines. Considerable progress has also been shown in 
wireless telephony. Spoken messages were sent 600 
miles from Rome to Tripoli. At this late date it seems 
remarkable that material progress should have been 
made in telegraph and cable systems. During the year 
a system has been devised which permits of sending 
the regular dot and dash signals over cable lines and 
relaying them automatically over land lines. Railroad 
electrification also shows material progress. For in- 
stance, the Chicago, Milwaukee and Puget Sound Line 
is electrifying 450 miles of its main line between Har 
lowtown, Montana, and Avery, Idaho. The Norfolk and 
Western Railroad is electrifying the Bluefield Vivian 
section, 85 miles long, over which sixty-five thousand 
tons of coal are handled daily. The Pennsylvania Rail 
road has announced that it will extend its electrified 
zone from New York to Elizabeth, and this is prob 
ably but a step toward electrification all the way from 
New York to Philadelphia. 
pointed by the city of Melbourne, Australia, to deter- 


Recently a commission ap 


mine the best system for its suburban railways, cover- 

ing about 300 hundred miles of steam and railroad 

tracks, reported that the direct current system showed 

a material advantage over single-phase alternating in 

first cost and also in the annual cost of operation. 
Astronomy. 

By far the most important astronomical announce- 
ment of the year came from Prof. George E. Hale, direec- 
tor of the Mount Wilson Solar Observatory. It will 
be remembered that some years ago Prof. Hale discov- 
ered the Zeemann effect in sun spots, thereby conelu- 
sively proving that sun spots must rotate and establish- 
ing a field of magnetic influence on the sun. Even 
more important was the later discovery to which we 
refer which is nothing more or less than the fact that 
the entire sun may be regarded as a rapidly rotating 
magnet. 

It has long been known that the conspicuous star 
cluster in the Pleiades is accompanied by faint nebulos- 
ities. Until the work of Mr. Slipher at the Loweil Ob- 
Servatory, nothing was known of the real nature of these 
faint clouds of light. 
Mr. Slipher. a distinct spectrum quite different in char- 
acter from that of any previously known nebula. He 
showed that the brighter parts of the nebulosity of the 
Pleiades shine with light which is exactly similar in 
spectroscopic character to that of the brighter stars of 


Very long exposures revealed to 


the cluster. It is supposed accordingly that the nebulos- 
ity in the Pleiades consists of opaque matter, perhaps 
of meteorites or fine dust which accompanies the stars 
of the cluster and shines by their reflected light. 

On the night of August 13th, 1911, the third satellite 
of Jupiter, Ganymede, passed directly in front of a 
star of the seventh magnitude in the constellation Vir- 
g0, and for observers in the southern part of the earth, 
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actually hid the star for more than four minutes. The 
circumstances of this remarkable occultation were care- 
fully caleulated in advance by Banaclaiewiez. It ap- 
peared that the best observing stations would be in 
South America. Dr. Ristenpart, a German astronomer 
of distinction, set about the organization of observers 
throughout Chile. 
the earth, and its shadow is only a little more than 
four thousand miles in diameter. As Jupiter and its 
satellite moved, this “shadow” crossed the earth, its 
center, passing over the southern extremity of South 
America, a little north of the Straits of Magellan, 
while its northern limit reached barely to the boundary 
between Chile and Peru. By comparison of the dura- 
tion of the occultation as seen from different places, it 
was possible to obtain very accurate information reé- 
garding the size and shape of the eclipsing body. On 
the basis of the many visual observations made under 
Dr. Ristenpart’s direction, it seems necessary to assume 
that the satellite like Jupiter itself is flattened at the 
poles; for otherwise the calculated length of the occul- 
tation at the northernmost station, where the star ap- 
peared to pass just inside the satellite’s disk, should 
have been much longer than the observed time, Dr. 
Ristenpart concluded that the equatorial diameter of 
the satellite is four thousand seven hundred miles and 
the polar diameter four thousand three hundred miles, 
so that it is a little more flattened in proportion to its 
size than Jupiter itself. 

Comets are no longer the astronomical curiosities 
they once were. Three or four are discovered with the 
aid of the telescope or the camera every year, and 1913 
proved no exception. The principal comets were those 
of Schaumasse, discovered on May 7th at Nice; Met- 
ealf, discovered on September 1st; Neujmin, discovered 
on September 5th; Delavan, discovered on September 
26th and recognized as a return of Westphal’s comet 
of 1852; Tinner, discovered on October 23rd and iden- 
tified as a return of the third comet of 1900; Delavan, 
mentioned on another page. 

Steam Railroads. 

So far as America is concerned, development in steam 
railroads during the past year have been strictly along 
those lines which during the past two or three decades 
have been strongly characteristic of American railroad 
practice. To-day, we are carrying freight, not only at 
a much lower rate per ton per mile than any railroad 
in the world, but even at a lower rate than similar 
freight is carried for the same distance on the cheap 
waterway transportation systems of Germany. This 
result is largely due to our greatly increasing the size 
of the individual train unit. Locomotives have grown 
to be several hundred tons in weight; fifty tons has 
become the standard freight car capacity, and cars of 
seventy-five and even one hundred tons are in the mak- 
ing or are seriously proposed. The matter of better 
rails is still a burning question, to which both the 
railroads and the manufacturers are giving closer at- 
tention than they are perhaps to any other product in 
the heavy manufactured steel trade. The future prom- 
ise of the railroads getting absolutely reliable rails 
that will stand up under winter and spring service, lies 
in the new electric steel making process, which the 
United States Steel Corporation is trying out on an 
extensive scale, as explained and illustrated in our 
issue of June 7th, 1913. The advantage of the electric 
over the Bessemer and basic Open-Hearth processes are 
that it secures a more complete removal of oxygen; 
an absence of oxides; an absence of segregation; the 
practically total elimination of sulphur and phosphor- 
ous—with the result that a very reliable rail is secured. 
In this connection, it should be noted that, during the 
year, there has been a wonderful growth of the “Safe- 
ty First” movement, the importance of which has come 
to be thoroughly appreciated, not merely by the man- 
agement, but by the employees. The disastrous wrecks 
on the New Haven Railroad, to which we gave so criti- 
eal attention in 1912, were followed by other wrecks 
in such quick succession, as to convince the nation at 
large and Congress in particular, that legisiation was 
necessary. The Interstate Commerce Commission is be- 
ing given the necessary legal status to enable it, not 
merely to advise, but enforce its recommendations—a 
wise provision if the delegated authority be exercised 
with discretion. The automatic stop, thanks largely to 
the New Haven disasters, has been thrust into the 
prominence which it merits, and many of the keenest 
minds, both expert and lay, are being devoted to the 
production of a stop which shall be thoroughly prac- 
ticable. That it is the finest safety device ever devised 
for the protection of railway travelers is proved by the 
record of the Interborough Railroad where, during 
several years of operation on express trains, under a 
headway of one minute and forty-three seconds, there 
has been only one failure out of 277,846 movements. 
In locomotive construction, the noticeable developments 
have been the increased use of superheaters and the 
tendency to regard the simple, superheated locomotive 
as the best all-round machine for future use. Great 
interest was aroused by the production of the first 


Ganymede is much smaller than- 
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Diesel-engine locomotive, a powerful engine, built for 
express. service, coutaining a driving engine coupled to 
the driving axles, and an auxiliary engine working inde- 
pendently of these. The trials are now being carried 
out, and we understand that the engine has fulfilled all 
expectations as to its hauling ability.. It is too early, 
however, to make any definite statement as to the per 
manent usefulness of this type. With the increasing 
size of the locomotive has come a corresponding demand 
for mechanical stoking, the work of feeding the fuel 
to the huge modern boilers being more than one man 
Several types are being tried and tn 
Undoubt- 


can accomplish. 

some cases good results have. been secured. 

edly mechanical stoking has come to stay. 
Aviation. 

A broad view of the field of aviation during the past 
twelve months reveals two most important directions in 
which more than any others, notable progress has been 
made. These‘are endurance and stability. Particularly 
in cross-country flying have both the aeroplane and the 
dirigible established their endurance and reliatility. 
Witness the feat of Brindejone des Moulinais, who, in 
exceedingly stormy weather, flew from Paris to War- 
saw in 10 hours and 12 minutes, with but two stops, at 
an average speed of 91.47 miles an hour. Or consider the 
feat of Stoeffler who, flying to and fro across Germany, 
as though the whole Empire were but an aerodrome, 
covered in 24 hours a distance of 1,350 miles at an 
average speed of 56 miles an hour. Then turn to the 
Riviera and see Garros taking wing over the Mediter- 
ranean for the coast of Africa, with such supreme confi 
dence in his motor that he stripped the pontoons from 
his hydro-aeroplane, and, with the machine as thus light 
ened, covered 550 miles or more in a continuous flight 
of nearly eight hours, landing safely on the African 
coast. For records of speed we look naturally to the 
Gordon Bennett cup annual contest. Last year the 
French won it at an average speed of 105.5 miles an 
hour. This year it was won in France by a Deperdus- 
sin, torpedo-body, monoplane, whose 160 horse-power 
Gnéme motor drove the machine around ihe course at 
an average speed of 124.77 miles an hour. Far surpass 
ing this, however, was the feat of the Frenchman, Gil 
bert, who, on the last day of October, won the Pom- 
mery cup by flying from Paris to Puertniz, Pomerania, 
a distance of 650 miles, at an average speed of slightly 
over 124 miles an hour. The height record was won 
by Perreyon in a 160 horse-power Blériot, who rose 
above the earth to a height of 19,685 feet, or about 
three and three fourths mites. Von Blaschke carried 
two passengers with him to a height of 11,740 feet 
Passenger-carrying aeroplanes of large capacity are be 


coming common. The record for size is held by the 





Sikorsky biplane, which, with 1,35S square feet of surface 


and 400 horse-power, flew for over an hour with seven 





passengers and for fifteen minutes with twelve passen- 
gers. America gave to aviation the first power-pro 


pelled man-carrying aeroplane. It contributed a 
through Curtiss the first practical hydro-aeropiane; and 
it looks as though to the many triumphs of the flying 
boat will be added the crowning feat of making the 
first crossing of the Atlantic. A $50,000 prize awaits 
this accomplishment; and it is possible that the present 
year will see the inauguration of transatlantic aero 
plane flight. In spite of many disasters which would 
have discouraged a less persistent and courageous peo- 
ple, the Germans seem to have unabated confidence in 
the rigid dirigible. The shocking fatalities, twenty 
eight in number, which resulted from the total destruc 
tion, through explosion, of Germany's latest and finest 
dirigible, “L. Il,” have been definitely ascribed te an 
error which may be easily corrected in future construe 
tion. The many disasters are largely offset by the bril 
liant successes of the dirigible. The largest of these 
had sufficient capacity to cross the Atlantic, and the 
maximum speed was between 55 and 60 miles an hour 
The record of the past year shows that both the aero 
plane and the dirigible are destined to find their great 
est immediate field of usefulness as an arm both of 
the military and the naval service, the former for swift 
reconnaissance for limited periods of time and the latter 
for more extended observations lasting for many con 
secutive hours. The sensational feats of Pégoud and 
others have shown that the aeroplane possesses far 
greater stability if properly ‘handled than was sup 
posed. To this isto be added the fact that the gyro 
scope and the swinging pendulum weight have both been 
utilized successfully for giving to the aeroplane satisfac 
tory automatie stability. 
Miscellaneous. 

Of the incidents of general interest in the field of 
science which have taken place within the past year, 
probably none has attracted such universal attention 
and feeling as the, publication of the history and fate 
of the Scott Antarctic expedition We have in due 
season paid our homage to the heroes who thus per 
ished in the pursuit of science. In the field of an 
thropology intense discussion has been aroused by the 
discovery of the Piltdown skull and the divergent con 


(Concluded on page 28.) 
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\ string of ladles run from the cupolas to the molds. 





The molds travel in endless procession to the pouring point. 


Going Through the Shops—I 


The Scientific American’s Associate Editor Sees How a Factory Turns Out a Thousand Cars a Day 


By A. Russell Bond 


We have space to illustrate only a few 





7 OU may pay five thousand dollars for 
¥ im au nobilie or only half a thou- 
sand, and, in either case, if your choice 
has been wise you will get your full 
money's wortl Which is to say that 
widely differing species are classified un- 
der the generic term “automobile The 
species range from the cars of luxury, 
modeis of beauty and power, smooth, quiet 
running machines, possessed of every lat 


est wrinkie of convenience and whim of 


design that fashion may dictate, all the 
way down the list to the humble members 
at the other extreme, not works of art but 
of utilit staunch machines, small, but 


amply powerful for all ordinary purposes 
and possessed of an amount of “go” that 
is really astonishing when we consider 
their exceedingly low cost 

Manifestly, we cannot discuss the man- 
ufacture of machines so divergent in one 
and the same article and, therefore, we 
shali defer to a later installment the ex 
ceedit gly interesting processes employed 


in the building of the more refined pro 





duct, and take up now the equally inter 





of the apparently infinite stages involved 
in the building of the car. Starting with 
the foundry we find a row of cupolas, one 
of which is always ready to deliver a 
stream of molten metal In front of the 
cupolas overhead is a track of I-beams 
laid out in a long loop that runs by the 
molds. Mounted to travel on the lower 
flanges of the I-beams are carriers from 
which are suspended large ladles or 
“shanks” into which the metal is poured. 
The ladles are then moved along the track 
until they come to the molds Here the 
molten metal is poured into small hand 
ladies, as required, and with them the 
molds are filled. In order to have a con- 
tinuous supply of molds ready to receive 
the metal, they are mounted on a series 
of conveyors. Each conveyor consists of 
an endless chain of carriers similar to 
those by which the ladles are transported, 
and running in a loop of overhead track 
that lies at right angles to the track for 
the ladles. On the swings suspended 
from the carriers, the molds are placed. 








esting stery of how the low-priced car is 


manufactured Curiously enough, the A drill inverted to save time in placing the casting. 
production of the latter car involves the 

greater outlay of capital and ingenuity. However, the were taken in a factory which, during the busy season, 
outlay is manifest not in the machine, but in the plant turns out a thousand automobiles per day. From the 
that builds it if a motor ear is to sell at a low fig foundry to the assembly department the work has been 
ure. it must necessarily be made in large quantities. analyzed to the minfitest detail with a view to econom- 


Engineers must resort to every mechanical kink and izing time. Men are given tasks that are very simple 
contrivance that will simplify the work and save in themselves, and, by dint of repetition day in and 
precious moments day out, acquire a knack that may cut the time of the 

The accompanying photographs will serve to illus operation in two. A man may become a specialist in 
trate how system has been carried to an extreme in so insignificant an operation, for instance, as putting in 
the manufacture of the small automobile. The pictures a certain bolt in the assembling of the machine. 


At one end of the loop, the molds are as- 
sembled. Thence they progress to the 
point where they are filled and pass on 
to the place where they are removed from the conveyor, 
and replaced by fresh molds. 

The resulting castings, after they have had a chance 
to season for a few days in the open, are carried into 
the machine shop on an overhead monorail system 
which is depicted herewith. Each monorail train con- 
sists of an operator’s car and two hoists capable of lift 
ing two tons each. These trains pass through the face 
tory, constantly transporting the materials over the heads 
of the workmen and depositing them where required. 


























Machining the top and two sides of fifteen cylinder castings. Facing thirty cylinder head castings at a time in a milling machine. 
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The mono-railroad that carries castings into the machine shop. 


This mono-railroad 
In the 


comprises over a 


machine sh« 


the cylinder castings as illustrative of the time-saving 


methods employed Two 


the cylinder castings and the cylinder heads are ma- 


chined in gangs. Fifteen cylinder heads 
may be run through the milling machine 
at a time, having the top and two sides 
machined at one operation, while in the 
milling of the cylinder heads, thirty cast- 
ings may be attached to the table of the 
méller at once The castings are all as- 
sembled in jigs so that little time is con- 
sumed in securing them to the table. 
The cylinders are bored out four at a 


time to within one thirty-second of an 


inch of their final dimension, after which 


they are reamed out true to within one 
one-thousandth of an inch. The cylinders 
are tested by placing the casting on a 


standard over an electric light, inserting a 
plug gage in the bore and noting whether 
any light passes between the plug and the 
eylinder walls 


The drilling of bolt holes and the boring 


of bearings call for the development of 
special machinery In one case, namely, 
that of drilling the main bearing bolt 
holes in the cylinder casting, the usual 
operation is inverted; the casting is sup 


ported over the drills which feed upward 
bject of this 
face of the 


instead of downw: 


is to make use 


casting as a we se, letting it rest 
on the drill table, and centering the cast- 
ing by means of guides which engage the 


thus saving time in 
machine. There 
which startling 
ve been taken with the stand- 


two outer cylinders, 


securing the work to the 
are many such cases in 


liberties hi 





ard machine tool merely to gain a few 
valuable time. For instance, 
which the 


Speaking of 


minutes of 
press in 


there is a_ toggle 
punches move horizontally 
punch presses, they have even had the 
audacity to punch holes in iron castings. 
A malleable iron casting at the forward 
end of the drive shaft tube has six holes 
punched in it at a single operation. 


In roughing out pistons, a gang-lathe 
is used which permits four of the castings 
Each lathe mem 
ber completes all the operations on the 


facing off 


to be machined at once 


piston automatically, one tool 
the head, another chamfering the upper 
edge, three others cutting the ring grooves, 
another cutting the relief in the side of 
the piston, while still another tool finishes 
the bearing surface of the piston to with 


- in a very small fraction of an inch of its 


final diameter. After the piston has thus 
been roughed out, it is put on the lathe 
and a brings it to within 


an inch of the spe- 


finishing cut 
one one-thousandth of 
cified dimension 

In order to turn out 
day th 


1,000 machines a 
mechanism must be specially de 
Signed so that the individual parts may 
The crank 
stamped out of sheet steel; a gang 
of eight presses is required to bring the 
metal to proper form and it must be an- 


be made readily and cheaply. 
case | 


healed three times during the process. 
One of the interesting details in con 


mile 
p let us follow the operations on 


of the photographs show how 


nection with this car is the manufacture of the mag- 
neto. In the particular type employed, sixteen mag- 
nets are used which are secured to the flywheel of the 
motor while sixteen double coils are mounted on the 
frame. This calls for the winding of 32,000 coils and 


of track. 


























Testing the gears of a differential for noise. 

















Energizing magnets by touching them to the poles of powerful electro-magnets. 


Automatic vertical gang lathe for turning down four pistons at once. 


the manufacture of 16,000 permanent magnets per day 
The magnets are cut out of stock to the required size, 
heat treated, bent to U-shape, heat treated again and 
straightened. 
touching them to the poles of powerful electro-magnets 


Then they are magnetized by merely 
After they have been magnetized. they are 
assembled in trays, as shown in one of 
the photographs, with the north pole of 
one magnet touching the south pole of the 
next adjacent magnet, and so on. The 
field coils are wound in gangs of eight, in 
sulated copper ribbon being the conductor 
employed. The winding operation is very 
simple and, as eight coils are produced at 
a time, it is possible with three or four 
hand machines to furnish all the coils re 
quired. 

The rear axle of the machine is rather 
interesting. It consists of two tubes, each 
of which is flared at one end in a bull 
dozer and fitted over a beli to which it is 
welded in an electric welder. Two of 
these axle sections are put together, the 
bells forming the housing for the differen 
tial. The gears are tested by placing 
them on an arbor connected with an in 
dex needle and turning them in mesh with 
a master-gear, when the slightest eecen 
tricity will be shown greatly magnified by 
the needle. Before the rear axle may be 
assembled in the chassis it is put through 
a test which consists in running the drive 
shaft with an electric motor in order to 
work in the gears. If they make too much 
are simply discarded and go 
Similarly the motor 


noise they 
to the scrap heap. 
of the car is tested by 
time until its bearings have been ea: 

In the machine shop there are so 


running it for a 
ed up 





mary 
machines going at once, such an infinite 
variety of work being performed, that one 
emerges from it in a daze. 
bly department, however, the operations 


In the assem 


are more readily comprehended, and one 
is fascinated at the miraculous growth of 
the machine there before his eyes. An as 
sembled rear axle is laid over a pair of 
horses, the side frames are added, the 
front axle applied, the wheels mounted, 
then it moves on to where the engine is 
fitted in place; another advance and the 
bolted 
fast; at the next step the radiator is af 


dashboard and steering gear are 


fixed; then the gasoline tank is mounted 
on the chassis and filled with fuel, and 
almost before we realize it the completed 
chassis has reached the end of the line. 
It is difficult to start a new engine be 
fore all the parts have worked themselves 
into their bearings, and so the machines 
are not cranked, but are started by press 
ing one of the rear wheels against a pair 
of rapidly revolving puiley 
floor. At the same time, a rubber 
is connected to the exhaust pipe of the 


wheels in the 


nose 


engine, so that as soon as the motor does: 
start up, the gases will be carried through 
the hose to the outside of the building 
The chug of the motor is heard. A ‘ever 
is thrown. Off starts the chassis through 
the doorway, wrenching itself loose from 
the exhaust hose. In an instant it has 
disappeared around the corner in a cloud 
of smoke. The trial spin ended, it re 
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Although designers have not carried the idea to the 

extreme exhibited abroad, the tendency is nevertheless 

ird a reduction of wind resistance. Body design 

ers would do well to take a leaf out of the aeroplane 
builders’ book in this respect 

Another feature worthy of more than passing note is 

the unmistakable trend toward the adoption of domed 


iud-guards ars ago not than two or 


more 





ree American cars were fitted with them. Now, how 
ever, it is differe Not only do the domed mud 
guards fit the wheels better—of itself a laudable at 
tempt to enhance appearance—but they act as a surer 
protection than do the flat ones, and for this reason 
the must be hailed as a material improvement 

With mention of the general widening of seats and 
doors, the latter being now for the most part of the full 


U shape, the clearing of running boards and the almost 
universal adoption of windshields that are built into 
place and no longer can be looked upon as accessories, 
bodies can be dismissed. It is pertinent to add, how 


ever, that left side control has materially increased in 

‘ ] l fault arge number of makers who last 

ear clung to right side control, having switched over 

rr nse to the i stent demand One maker who 

j t e control has ed the problem by 

¢ wheel so that it 1 be folded 

down out of the way of passengers entering or leaving 
front compartment 


= 
y 


to mechanical construction, the influence 





f the Knight type engine, which appears to be holding 
it \ l public esteem even if it has not made a re 
markable gain during the p twelve months, is more 
than ever ipparent in the efforts which have been made 
to silence poppet valve mechanisms There is scarcely 
1 maker who does not inclose valve parts by wavy of 
muffling such slight noises as cannot be eliminated by 


more careful fitting and the reduction of clearances to 
the minimum. The growing use of the so-called silent 
chain for camshaft and magneto drives is generally 
credited with reducing the noise of operation consider 


ibly 


‘here is a well defined tendency to reduce the weight 


of reciprocating parts by way of reducing vibration, 


ind smaller bores with higher piston 


corresponding 


speeds ire coming into greater favor: but the stroke to 
bore ratio gives no indication of increasing 

rhe ear has been marked by the attempts of sev 
eral makers to equip their cars to use kerosene, and 
in at least one case results have been so gratifying that 
the maker feels justified in warranting results with the 
heavier fuel At the same time those who cling to gaso 


ine have in many cases made attempts to increase en 


gine efficiency by dash carburetor adjustments, whereby 


either the supply of fuel or of air or both can be 
eadily adjusted by the driver. Dashes in general carry 
more equipment than they have in the past The at 


tempt of a year or so ago to clear away everything off 


the dash, leaving nothing for the operator to watch, 
has come to nothing, and dashes now are cluttered up 
to a greater extent than ever before 

In the mechanical construction of the car, no start 
ing changes have been made. The four-speed gearset 
holds its own, as does the bevel gear final drive. Con 


trary to the general belief of a year the worm 


ago 


drive has not made the advance that was promised for 


it Instead, makers seem to prefer the perfection of the 
bevel drive or the adoption of something else, the in 
vyenious combination of bevel and spiral gear that has 
been placed on a the cars of one maker serving as an 
excellent case in point Abroad there has been devel 
oped and placed in use by one maker a double herring 
bone driving gear. Nothing of the kind has as yet ap 


peared in America 


In conclusion we would add that no review of prog 
ress would be complete without at least passing men 
tion of the recent development of the miniature auto 


mobile which has come to be styled “eyclecar” for the 
want of a better name. That the present demand for 
these vehicles is largely an assumed one is the con 


and 


the type, 


sensus of opinion of automobile engineers, several 


of them even deny the permanency of 


marily because of its narrow tread and the difficulty of 


producing it at a price low enough to avoid skimping 


in construction 


Preserve Your Papers: They Are of 
Permanent Value 
B: 


little trouble, 
and valuable addition to the reading matter with which 
We 


which 


taking a when a first 


hand, it 


paper comes 


may be preserved to form a permanent 


everyone should be supplied furnish a neat and 


binder, will be 


for $1.50 It bas 


attractive cloth board sent by 


mail, good strong 


prepaid 
the 


covers, 


on which name SCIENTIFIC AMERICAN Or SCIENTIFIC 


AMERICAN SUPPLEMENT is stamped in gold, and means 


by which the numbers may be securely held as in a 
bound bool One binder may thus be made service 
ible for several years, and when the successive vol 
ume is they are completed, are bound in permanent 
form, the subscriber ultimately finds himself, for a 
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moderate cost, in possession of a most valuable addition 
to any variety of scien- 
and timely and origina] 
Save your papers. 


library, embracing a wide 


tific and general 


illustrations. 


information, 


Radioactive Ores in the United States 


E ARLY in 1912, from 
Bureau of Mines, it 
quantities of valuable 
the 


information received by the 
that large 


wasted in 


became evident 
material 


rare-metal ores of the 


were being 


West. In 
increase efficiency in 


mining pursuance 


o1 Its 


ind 


endeavors to the mining 


treatment of mineral resources in the United 


States, the bureau assigned Dr. R. B. Moore, physical 
chemist, and K. L. Kithil, mineral technologist, to in- 
vestigations covering the production of uranium and 
vanadium ores, the elimination of waste in mining, and 


for 
products. In 


the development of methods working up valuable 


raw material into finished the chemical 


f the investigation Dr. Moore was assisted by C. 
I’. Whittemore 
As a 


side « 


result of this investigation discussed in a report 


recently issued by the Bureau of Mines, it has been 
definitely shown that, although the Austrian govern- 


ment has conserved its own resourees of uranium and 


radium by purehasing the Joachimsthal mines and by 
pitchblende the de- 
radium-bearing minerals in the United States 


wasteful 


earefully supervising production, 


posits of 


are being rapidly depleted by 


benefit of 


exploitation, 


chiefly for the foreign markets. 


Seemingly the country has been quite unaware of the 


extent to which uranium ores have been sent abroad. 
Investigation has developed the fact that during the 


vear 1912 


J carnotite ores carrying 28.8 tons of uranium 
oxide were produced and that practically the entire 


amount was exported. The major part of this ore car 


2 and 3 


ried between per cent U,O,, as it appears that 


no ore cari than 2 per cent can at 


prices bear the cost of transportation 


present 
This means that 
S.S grammes of radium chloride, or an equivalent 11.43 
the 
Only one Ameri 


be obtained from 
1912. 
has been preparing radium salts of a high 


grammes of radium bromide, will 


ore shipped from this country in 
can companys 
degree of radioactivity, and its product has only recently 
been offered for sale 
for 


that all of the ores exported are now represented by fin 


The American ores exported were 


purchased their radium content. It is improbable 


ished product, but the 1912 production of radium from 
American ores can not have been much less than the 
quantity mentioned, for uranium was being shipped 


abroad in almost equal quantities in 1911, and is still 


being sold for future manufacture. It can probably be 
definitely stated that in 1912 there was obtained from 
American ores nearly two and one half times as much 
radium as from all other sources combined. 

In the mining of uranium ore, for every ton mar 


keted there 


material 


are at present 


the 


some five tons of low-grade 


thrown on dump and much more left in 


the mine awaiting only a feasible concentration process 


for commercial exploitation Mr. Kithil has shown 
that elutriation can be applied to both uranium and 
vanadium ores and that a large proportion of the valu 


able material now going to waste 


ob- 
avail 
for 


can be readily 


tained in marketable condition.. If water is not 


able, air separators may be used, or other devices 


dry separation. The uranium deposits of Colorado and 
Utah are being rapidly depleted for foreign exploita 
tion, and it would seem to be almost a patriotic duty 
to develop an industry that will retain our radium. 


Although no one can predict with certainty the value 
of radium or its possible application to science or medi 


cine, the subject is certainly of investiga 


and 
ical control, it opens to American industry 


well worthy 


tion by our highest scientific authorities, under 
proper techn 
a profitable field for exploitation. 

Although at 
the total 


amounts only 


$90 radium chlor 
shipped in 1912 


to $792,000 and the mining and separation 


milligramme for 


the 


per 
ide value of radium 
of the ore can accordingly be considered only as one of 
should be noted that of 
$710,000 into 


our smaller industries, the fact 


this amount approximately went foreign 


hands and opened to foreign medicine and science op 


portunities in this most promising field that have been 


denied to our own people, except by repurchasing the 


manufactured radium compounds at an almost prohibi 
tive price 


France, Austria, England, and Germany have their 
radium institutes fostered by their governments or by 
philanthropie foundations. Up to the present time, 
although the United States has been furnishing a large 


part of the material for these foreign investigations, 


comparatively little has been done in the hospitals and 


laboratories of this country. 


A Meteorological Office in Edinburgh.—The British 
meteorological with the Secot- 
tish Meteorological Society, is planning to establish an 


service, in co-operation 


office in Edinburgh, analogous to the Meteorological 


Office in , a center from which meteorologi 
distributed to the 


authorities and the public. 


London: i. e 


eal information will be coverument 
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Ben Nevis, the highest mountain in Scotland, was 
for many years the site of one of the most famous 
meteorological observatories in the world, and the dis- 
continuance of this institution, as a result of the with- 
drawal of government support, was regarded by meteor- 
ologists as a serious calamity. Now itis reported that 
the site of the observatory is to be occupied by a tourist 
hotel, connected with the base of the mountain by a 
railway. As, even without the railway, Ben Nevis 
is climbed by some 15,000 people every year, it is safe 
to say that the commercial undertaking will be more 
prosperous than was the scientific one. 


Fighting Mosquitoes with Bats is advocated by Dr. 
Charles A. R. Campbell, who claims to have extermi- 
nated countless millions of the malaria-carrying pests 
by means of a “bat-roost’’ erected alongside a large 
body of foul, stagnant water near San Antonio, Texas. 
The roost is a tall wooden structure not unlike the 
belfries of which bats are proverbially fond as places 
of residence during the day. It is provided with a tall 
louvered window, giving the creatures free ingress but 
keeping out most of the light. Dr. Campbell finds 
that mosquitoes are by far the commonest food of 
bats. Since the roost was erected, in 1911, it is claimed 
that both mosquitoes and chills have become scarce 
in the neighborhood. 


Plans for the Proposed College of Tropical Agriculture 
in Ceylon, mention of which has already been made 
in these columns, have recently made rapid progress. 
The college is to occupy 40 acres on the left bank of 
the Mahaweli River, opposite the Royal Botanic Gar- 
dens at Peradeniya, at an elevation of 1,600 feet above 
sea-level. The main buildings, which will cost $200,000, 
are to be arranged similarly to those of the Cornell 
College of Agriculture at Ithaca, N. Y. The lectures 
will provide for two groups of students; men with 
degrees in agriculture who wish to specialize in tropical 
agriculture may take a one-year course, while courses 
of two years or more will be given to less advanced 
students. 


Sleeping Sickness Investigations.—By way of a post- 
script to the article on sleeping sickness in the ScrenTIFIC 
AMERICAN SUPPLEMENT of August 16th, it may be stated 
that Sir David Bruce, during a recent brief visit to 
England before resuming his work in Africa, declared 
that the sleeping sickness in Nyasaland is not the same 
as that of Uganda or of the West Coast, although it 
belongs to the same category. It is more rapid, and 
equally fatal, no cases of recovery having been recorded. 
According to the London Times, the Colonial Secretary 
has appointed a committee to investigate the whole 
subject of the spread of trypanosome infection among 
man and stock by tsetse flies in Africa. It is proposed 
to try an experiment of game destruction in a localized 
area, and to consider whether it is advisable to attempt 
the general extermination of wild animals with a view 
to checking these appalling diseases. 


The International Institute of Agriculture now num- 
bers 53 countries and colonies among its adherents, the 
latest additions to the list being Paraguay, Guatemala, 
the Dutch East Indies, the Union of South Africa, 
Tripolitania, and Cyrenaica. The fourth session of the 
general assembly of the Institute was held in Rome, 
May 6th to 12th, under the presidency of Count Fran- 
cisco Guicciardini. The United States was represented 
by five delegates. Probably the most important subject 
of debate was that concerning the promulgation of an 
international agreement in regard to the control of plant 
diseases. At present many countries, including the 
United States, enforce plant quarantines or otherwise 
contribute to the common task of checking the spread 
of plant diseases, but many others do not. Although 
the assembly passed resolutions in favor of the main- 
tenance of government phytopathological services 
throughout the world, an international service seems still 
remote. It is hoped that the French government will 
soon convoke an international meeting of specialists to 
consider this question. To meet the growing expenses 
of the Institute, it was decided to increase the subscrip- 
tions of the various countries; that of the United States 
will hereafter be $8,000 per annum. The recent publica- 
tion by the Institute of the first “‘International Year- 
book of Agricultural Statistics’ is said to have greatly 
stimulated interest in the collection of agricultural data, 
on uniform lines, all over the world. In its work of 
abstracting the current literature of agriculture for its 
builetins the Institute has been confronted with the 
difficulty of finding equivalents in various languages 
for many technical terms; accordingly the project is 
now under consideration of compiling a polyglot 
vocabulary of the principal terms employed in agri- 
culture. The assembly passed a resolution affirming the 
international significance of the problem of protecting 
birds useful in agriculture, and suggesting its further 
encouragement. Other projects advocated were the 
collection and dissemination of information concerning 
seed inspection, dry farming, and commercial fertilizers. 
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Automobile 


Leon Bollee died recently in Paris. He was consid- 
ered one of those who had done most to advance France 
to a front rank among the nations in the motor car in- 
dustry. M. Bollee’s chief claim to fame, however, is his 
service in 1908 to Wilbur Wright. Wright found a friend 
in M. Bollee who placed his services at his disposal and 
brought about the demonstrations at Mans which con- 
vinced the French people that heavier-than-air flying 
machines were an actual possibility. From then on, 
Wright’s suecess was assured in Europe. 


Now Comes the Home Gasoline Still—On account 
of the constantly increasing and almost prohibitive 
cost of gasoline as an automobile fuel, competition has 
become keen in the production of motors, carbureters, 
fuel savers and even low grade fuels. However, an 
English company has designed a small still by means 
of which an automobile owner may convert four gallons 
of crude oil into three and a half gallons of fuel in two 
hours. The oil is placed in the lower part of the still 
and heated by means of a burner underneath, this 
burner being operated on gas or oil. The vapor arising 
from the heated oi! is condensed in cooling coils sur- 
rounded by cold water, and is drawn off at the side 
into any suitable tank or vessel. 


An Unusual Type of Car Heater.—To utilize some 
of the heat of the waste products has been the object 
of quite a number of persons who have sought to in- 
crease the comforts of winter motoring; but not all 
of them have been successful. A new type of heater 
that but recently has made its appearance has a number 
of commendable features, first and formost of which 
is that it may be easily attached by almost anyone who 
is handy with tools in a short space of time. In its 
simplest aspect the heater is nothing more than a 
miniature radiator such as commonly is used for hot 
air, steam and hot water heating. Part of the exhaust 
gas is led from the exhaust pipe through the radiator, 
whence it escapes through a relief vent to the outer 
air. It is in the manner of admitting the heated ex- 
haust products to the radiator, however, that much 
of the novelty exists. Instead of a plain valve in the 
exhaust pipe there is a rotor, operated by the pressure 
of the exhaust gas, which in turn opens a small disk 
valve that admits part of the products of combustion 
to the radiator; thus only a small part of the gases 
pass into the radiator, the exact amount being governed 
by a small lever which in turn is connected to the disk 
valve so that the opening may be varied. As the heat- 
ing surface is large and the tubing is fairly light only 
a comparatively short time need elapse before the heat 
is felt by the occupant of the car. To attach the device 
it is merely necessary to section out a small piece of 
the exhaust pipe and substitute for it the combined 
rotor and valve that go with the heater. In the con- 
struction, two heaters are used, one in the front and one 
in the rear of the car, though only one need be used 
and it can be placed wherever the fancy of the owner 
dictates. 


A Semi-solid Pneumatic Tire.—A new tire has made 
{ts appearance, which is a sort of combination of solid 
and pneumatic. It is not unlike the ordinary tire for 
which it can be substituted without alteration in exist- 
ing standard tire rims. Its principal point of difference 
lies in its enormously thickened tread and in the unusual 
manner in which the tread is formed. The tread itself 
is four or five times as thick as the normal tread and 
formed in it there are a number of very deep indenta- 
tions alternating on either side and overlapping slightly 
at the center of the tread. Between these indentations, 
at the sides there are other scooped out places, the 
purpose of which is to assist in the radiation of natural 
heat. By means of the deep indentations it is pointed 
out that the principal drawback to the solid tire, barring 
its lack of resiliency, of course, is eliminated. This 
drawback it may be explained is due to the fact that the 
weight of the car and its progression force a ridge, or 
wave, of rubber around the tire just in front of the 
point of contact between the tire and the road, the 
net result being that the tread soon loosens itself from 
the base and comesaway. Theindentations, itis claimed, 
do away with the travel of this wave by permitting 
distortion to take place and allowing for the return 
of the rubber to its natural form. Incidentally, their 
edges provide a means for the tire to bite its way through 
mud or water and scrape an acquaintance with the 
roadway itself. Consequently the tire is practically 
non-skidding. The thickness of the tread obviously 
accounts for the fact that the tire is more than ordinarily 
resistant to punctures and blow-outs and so confident 
are the makers that the tire will not only stand up in 
service but will stand up an unusually long time to 
boot that they unreservedly guarantee it for 5,000 
miles, 1,500 more than the manufacturer of ordinary 
tires. Despite the heavier tread of the tire, which is 
used with the ordinarv inner tube, its weight averages 
only about 10 per cent more than the weight of the 
orthodox tire. 
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Centrifugal Force on Automobile Tires 
By C. E. Palmer 

T first glance it would seem that each and every 

element going to make up the running gear of the 
modern automobile is balanced to such a nicety that 
any speed attainable under normal conditions would 
hardly be sufficient to necessitate serious consideration 
being given to any small, unbalanced weight. How- 
ever, it has been demonstrated that even such a small 
weight as the tire valve is subjected to sufficient centri- 
fugal force at high speeds, especially in racing cars, 
to warrant the placing of an equal weight on the oppo- 
site side of the wheel to overcome the energy developed 
by the rapid motion of the unbalanced valve. 

The valves, including their caps, vary in weight for 
the different sized cars on which they are used, from 
8% to 8% ounces, and these weights seem insignificant 
when compared with the weight of a wheel and rim. 
But when the wheel is revolved at several hundred 
revolutions per minute a considerable centrifugai force 
is exerted, acting at any point in its travel radially 
away from the center of the wheel. It is intended to 
show here the tremendous forces that are developed at 
different speeds if the valves are not counterbalanced 
by weights on the opposite sides of the wheels. 

The velocity in feet per second of any particle of 
matter moving in a circular path with a constant radius, 
is represented by the product of the circumference and 
the number of revolutions per second. Now the centri- 
fugal force of the same particle is the product of the 
weight and the square of the velocity, divided by the 
product of the radius and the force of gravity, which 
is 32.16 feet per second. Then substituting the value of 
V? in this second formula, we derive the equation, 0 = 
0.000384 W R N* pounds, where W is the weight of the 
body, R the radius of action, and N the revolutions per 
minute. 

For the purpose of demonstrating by means of this 
formula, the necessity of balancing the wheels on high 
speed cars, values will be assumed to correspond as 
nearly as possible to actual practice. Let the distance 
from the center of the wheel to the center of gravity 
of the valve, be 15 inches; the weight of the valve and 
cap, 74% ounces or 0.468 pounds; and the diameter of 
the tire, 36 inches. Cars which will not attain a speed 
of 60 miles per hour are unusual, and it is an every 
day occurrence for racers to maintain a speed of 75 or 
80 miles per hour throughout a long contest or trial 
run. As a speed that is not at all unusual, let us 
assume 70 miles per hour for the first example. This 
is equivalent to 6,160 feet per minute, and in traveling 
at this speed a wheel with a 36-inch tire will make 654 
revolutions per minute. Substituting these values in 
the above equation we get: 

C = 0.000384 X 0.468 XK 1.25 & 654 654 = 85.1 Ibs. 

In other words a 744-ounce valve on a 36-inch wheel 
traveling at 70 miles per hour will exert a lifting force 
of over 85 pounds when the valve reaches the top of 
the wheel. In case both valves of either pair of wheels 
are in the same relative position with regard to the 
axle, they will exert a combined lifting force of 170.2 
pounds, and if they are opposite each other there will 
be a seesawing force acting on the car. Considering 
that there are four of these valves it is easily seen that 
they will exert forces in various and constantly chang 
ing directions as the wheels shift their relative post- 
tions in rounding turns in the road. 

Since the centrifugal force varies as the square of 
the speed it requires only a slight increase in the speed 
to make a large increase in the force exerted. For in- 
stance, if the car travels at 75 miles per hour the force 
is increased to 97.5 pounds, and at 80 miles, which is 
frequently attained, the force on each valve wi!l be 
111.3 pounds, while at only 40 miles the force is 28 
pounds. In a car going at the fastest rate of speed yet 
attained by man, 142 miles per hour, the force exerted 
by the valve is nearly 400 pounds. 

Considering these almost neglected forces it is easily 
seen that some cognizance of them should be taken the 
same as is done is designing balanced wheels of sta- 
tionary machinery. That racing drivers are coming to 
realize what these neglected forces might mean in case 
of an accident and loss of control of the car, is shown 
by the fact that a famous English driver has equipped 
each of his tires with two valves instead of one, the 
valves being placed on opposite sides of the tires in 
order to provide a perfect balance. It is said that the 
ear will run at 80 miles per hour and hold the road 
remarkably well, where before it skidded badly at hich 
speeds and was very difficult to control. Many Amert- 
can drivers also balance their valves by placing meta! 
weights on the rim or felloes of the wheels opposite 
the valves. 





Elk in Utah.—Elk have been found in the Uinta 
national forest, Utah, for the first time in many years. 
Since they are not from shipments from the Jackson 
Hole country to neighboring forests, the State and Fed- 
eral officials ure gratified at this apparent increase in 
big game as the result of protection. 














An interesting example of the “boat type” body. 


peculiar feature of the design lies in its ram-like for 





ward lin and its torpedo stern; it is styled a skiff-torpedo 

and t> dy. though metal, is grained to represent wood 

Light f nstruction evidently was sought, for running 
r re g and the mudguards are small 





ingenious storage spaces that satisfy a real demand. 


I ; ‘ arrying goggles, gloves and the 
and er otoring necessities is not always 
usy, though t! lesigner of this body has not found it par 
iriy dificult in the average American car, storage 
f the x | s Known 








Side view of lately developed runabout model. 





‘ pacts th predominating feature of this vehicle 
‘ t what embles a eat black beetle, what with 

loping f t 1 rear a its low-hung chassis The 
provision of tilator on the rear luggage compartment 
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Another of the curious foreign “boat” bodies. 


ted flare to the top-sides, the tiny after cockpit 
and the a liar stern all proclaim the marine origin of the 

Mudguards are reduced to the minimum, it will be 
yted, and there are no side entrances to the single rear 
it; running i are mounted atop the head lamps 
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Modified type of two-passenger coupé model. 


When closed, this body has much the appearance of a ‘‘con 
ning tower.” It is a good example of the European practice 
of sloping the engine hood sharply to biend with the lines of 
the deep scuttle. Owing to the lowness of the chassis, the 
body appears somewhat squat when the back is folded up. 


A clever solution of the seating problem. 


In this body, the designer has placed the tonneau seats en 
echelon by way of giving all three occupants plenty of elbow 
room. The design, incidentally, provides for sociability 
among the passengers; conversation is facilitated; for no 
one is required to lean over any one else. 

















Is closer resemblance to a real boat possible? 


The fidelity with which the boat builder's art has been imi- 
tated in this body is truly astonishing; the “hull” is prop 
erly built up of a number of “skins; decks are laid in true 
nautical fashion and even the cockpit has a coaming. Note 
the protected fuel tank 
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Dodging the conventional in front elevations. 


The resemblance to an aeroplane with its widespread wings 
in unmistakable. The miniature “side” lamps, set into the 
dash, are in marked contrast to the powerful head lamps. 
The windshield, unbound at the top, reflects a well-defined 
tendency in design. The body is styled a skiff-torpedo. 

















American three-passenger car that is different. 


The third seat at the rear closes up out of sight and when 
closed is waterproof; besides it there are commodious lock 
ers The position of the tool box is worthy of note, for 
though fairly large, it does not obstruct the running 
board 


Clever combination of sedan and limousine. 


When the top is folded back, as shown, the body is to all 
intents and purposes an open touring body; but when it is 
raised the occupants may be as snug as the proverbial bug. 
What a contrast between the curving fender line and the 


' 


severity of American practice! 


























How foreign designers reduce wind resistance. 


Type of racing body in which the stream-line principle is 
well exemplified, the theory being that the pressure at the 
rear nearly neutralizes the head resistance. The extreme 
to which the idea is carried is indicated hy the rudder 
like projections on the rear frame members 











Another view showing lines of the “terra marine” body. 


From the side, the resemblance to a boat is even more pro- 
nounced; the lines are those of the typical, fast runabout 
launch. The illusion is made complete by holding a card so 
as to obscure the engine hood. This body caused a genuine 
sensation at the recent French salon. 
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A representative type of fast foreign runabout. The exaggerated coupé type of town vehicle. Brand new arrangement of seats and storage space. 
Disked whe practically unknown in America, serve to The apparent great length of the chassis is accounted for It will be noted that the forward seats are staggered for the 
reduce wiad re iD and to promote cleanliness; they are by the fact that more than half the space is taken up by laudable purpose of providing both occupants with plenty 
f y common akroad where little attention is paid to cor engine and driver. The abrupt, unfinished appearance of of room, and half the tonneau is reserved for luggage. 

HOOD in th utter of appearance Note the “turtle-back the inclosed part offsets the elaborate attempt at line blend- The body is a utilitarian one, though the passenger capacity 
rear effect and the lowness of the chassi ing at the front is somewhat limited. . 
; NEW IDEAS IN CAR BODIES DEVELOPED CHIEFLY ABROAD 
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The Adaptability of the Motor Truck 


Installations That Fail Because the Trucks Are Not Worked to Their Full Capacity 


Sa piece of labor-saving machinery, with a very 
A vide range of designs and sizes, it is obvious that 
the motor truck should be selected with a view to its 
exact fitness for the character of the work. This is, in 
fact. so obvious that too much emphasis has been placed 
upon it, and it has been made the prime consideration 
in the operation of motor vehicles, with the result that 
through the neglect of other and more important fac 
tors, the truck has had to bear the blame for failures to 
produce the economies of operation of which it is really 
Cujpia i¢ 

rhe evidence which demonstrates the advantages of 
motor truck transportation is so overwhelming that it 
is diflicult to understand why there should be in many 
cases a serious question as to the real value of the 
truc Yet far-seeing truck makers, their salesmen, 
and thoughtful business men who are considering this 
investment are frankly facing this situation and seeking 
to determine the reasons back of this condition in 
the motor truck industry 

It is apparent to them that there are hundreds of 
very successful motor installations where a large econ- 
omy in dollars and cents is clearly traceable. There 
are many others in which a premium—an additional 
cost—is gladly being paid because of certain superior 
facilities or services which the motor truck affords, 
and which are considered worth the price and there- 
fore a profitable investment. And there is a_ third 
class, in which the cost of operation has been so pro- 
hibitively high, as to render the purchase of trucks an 
apparently mistaken investment. 

Part of this last situation has been due, no doubt, 
to the over-enthusiasm of the truck salesman, who, in 
perhaps an excusable zeal for his product, has led the 
prospect to expect the impossible, or has failed to 
analyze the customer's needs, or, having analyzed them, 
has not been sufficiently frank to admit the inadequacy 
if his particular make for the purpose. 

While the manufacturers themselves realize this 
tendency and for the most part combat it vigorously, 
this is not, however, by any means the root of the 
trouble. There are instances beyond number in which 
the customer has been clearly and honestly forewarned 


of hat he must do to get efficient results, only to 


utterly ignore or disbelieve the warnings. The problem 
ies deeper than this, quite apart from the fact that 
even if the truck does not live up to the most sanguine 
statements of the salesman, it should still (under nor- 
mal conditions) give a more than satisfactory efficiency. 

Nor is it primarily due to the fact that the wrong 
truck has been purchased for a given class of service. 
Certainly there have been a very great number of mis 
takes of that kind—mistakes which every man, in what- 
ever capacity, who has the interests of the industry at 
heart, whether as user or maker, deplores and earn- 
estly seeks to prevent 

Reyrettable as such purchases are, it is nevertheless 
true that even where the truck is perfectly adapted, in 
style, size and equipment, to the required class of work, 
there is, in a large number of instances, a heavy loss 
in economy. It is in seeking to arrive at the under- 
ving cause for this loss that we reach a basic solution 
of many of the problems of motor transportation. 


It is the natural and logical reasoning of the sales 


mitt nd the purchaser that if the truck itself is well 
designed and made (and in the present state of the 
industry there is an ample choice of such trucks); if 


it is the suitable type for the work in hand, and if 
it is placed in the hands of a competent man, it should 
prove to be an unqualified suecess. This reasoning, 
however, is not justified by experience. 

An analysis, based on accurate time studies and in- 
vestigations of operating conditions, of more than two 
hundred average motor delivery services, in twenty 
eight cities, and in forty-two lines of business, each 
vith unique problems, reveals as a generalization that 
the average motor truck is from twenty-five to fifty or 
even sixty per cent below normal efficiency. 

\ very small percentage of this is due to defects in 
the machines themselves. When repair bills or main- 
tenance expenses are unduly high, they are not trace- 
able, except in a few cases, to bad design or construc- 
tion, but to careless use. 

\nd the cases of error in selection of the type of 
truck, while considerably greater in number, still do 
hot represent the major part of the probiem. In facet, 
the most common error of this class, the use of too 
heavy a type for parcel service on short runs, is due 
primarily to a searcity of suitable parcel-car types. In 
the heavier trucks it is apparent that because of the 
wide variations in weights and sizes of load units, some 


By W. A. McDermid 


inconsistencies are inevitable, and the truck makers 
have provided for this by a reasonable factor of safety 
in construction. 

The conclusion is, then, that the truck is not properly 
used by the purchaser in a large number of instances; 
a fact which has been blamed to the driver, the repair 
man, the garage superintendent—to every one, in fact, 
except the real source of responsibility the manage 
ment. 

The adaptability of the motor truck to its work, bar 
ring certain minor considerations, resolves itself into 
the question as to the amount of intelligent effort the 
management is willing to expend on it 

There is no other way to account for such a com 
parison as Figs. 1 and 2. These represent total hours 
in service and the relation of working hours to idle 
hours, of a motor truck selected at random from the 


fleets of two companies situated near each other in a 


large city, with the same kind of tonnage, and the same 
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Fig. 1.—Relation of working to idle hours of a 
motor truck. 





Fig. 2.—Diagram of a profitable truck engaged in 
the same work as Fig. 1. 





Fig. 3.—A thirty-day analysis of an unprofitable 
truck. 





Fig. 4—Same truck as in Fig. 3 after the man- 
agement had investigated the delivery service. 


make of truck. The comparison is as fair as could be 
made. toth drivers are above the average in ability 
and intelligence. Truck 1 is not profitable. Truck 2 
is paying good dividends, in service fewer hours, and 
handling greater tonnage. 

Figs. 8 and 4 are the graphic presentation of a thirty- 
day analysis of similarly parallel conditions in another 
industry in a smaller city, before the attention of the 
management was directed to the delivery service in any 
thing more than the usual perfunctory way After 
analyzing tonnage, trips, necessary loading and unload 
ing time, ete., it was apparent that increases in effi 
ciency to average 2S per cent in productive working 
hours were possible, and within ninety days practically 
all of this increase was effected. 

These will serve as illustrations of the principle un- 
derlying the economical administration of motor trucks, 
namely, the importance of the productive working hour. 


The generalization that a truck must be kept busy ts 
currently accepted and preached broadcast, but there 
is an appalling amount of misinformation as to how 
much work the truck in question is actually perform 
ing. 


Men who are conscientious in the belief that their 





trucks are rushed to capacity, and who are contemplat 
ing the purchase of additional vehicles, are utterls 
amazed to be confronted by indisputable evidence that 
their trucks stand idle as high as 60 or 70 per cent of 
the working day. In fact, those percentages might 
almost serve as an average. 

Many of the secondary ills of the motor truck are 
traceable to that condition. Bad planning on the part 
of the management (or lack of accurate information) 
forces the shipping clerk to overload on each trip te 
Zet out the goods—a necessity which extra trips, in a 
well planned day, would eliminate. The driver ts com 
pelled to overspeed to meet the pressure. The result is 
high repair bills and bad service. The most common 
and serious mistake is in attempting to cure these symp 
toms instead of getting down to first causeer and con 
sidering the motor truck as it should be considered—a 
unit of productive machinery. 

Hundreds of owners are spending large amounts of 
money and time in keeping elaborate records of vosts, 
and investigating cases of trouble, without recognizing 
that the same principles of planning and management 
that apply to the machines in their factories apply in 
the same degree to their motor trucks. 

When a truck has been considered with respect to the 
weight and size of load units for delivery, the territory 
to be covered, and whether the load is for distribution 
or delivery at destination as a unit, and has been select 
ed to conform to the conditions, the owner is still far 
from receiving satisfactory service unless he applies to 
it the basic theory of manufacturing efficiency —the 
largest number of productive minutes of time per unit 
of machinery. 

Failure to apply this standard is accountable for the 
fact that there are relatively few fleets that do not 
contain more units than are necessary for the work in 
hand. 

To take a concrete illustration, a large wholesale gro- 
cery company, operating four large trucks (three dif 
ferent makes) found their cost far above that of horse 
delivery. A time study showed that these trucks avert 
aged barely three productive working hours a day, and 
the fault was shown to lie in shipping room congestion 
The trucks were in no way at fault—they were giving 
splendid service. But to restore the delivery depart 
ment to its old costs, or decrease them, it was necessary 
to improve shipping facilities or go back to horse truck 
ing. By electing the former method, this company is 
getting the benefits of truck service at a normal! cost. 

By way of contrast is the concern which operates four 
trucks which were shown to average but two hours and 
twenty-five minutes a day of running time, yet who 
ignored the point and purchased two more trucks, when 
three trucks in all would amply care for the work wa 
der proper supervision. 

Cases like these illustrations are not the exception. 
On the contrary, they are so frequent as to be a serious 
menace to the success of the motor truck. They are 
changing the motor truck from a powerful servant of 
society, cheap and efficient, to a costly and wasteful 
addition to the machinery of distribution. 

And the process will continue until the owner learns 
to discard the standards of horse delivery and apply 
the principles of engineering to his equipment, and 
until the maker recognizes that it is not sufficient that 
he sell trucks to those who will buy, but that he must 
sell them where they are really needed, and only then. 

As standards for the successful operation of metor 
trucks, it is logical to adopt the same principles of pro 
duction engineering that apply to the lathe, the auto- 
matic screw machine, or any other piece of productive 
machinery. These may be summarized as follows: 

1. The machine must be of exactly the right type 
for the particular class of work it is turning out 

2. No unit must be added, until each preceding unit 
is working to its capacity. 

3. The raw materials of manufacture must be acces 
sible with least possible expenditure of effort and time 
4. The finished product must be promptiy removed, 

5. The operator must be skilled in the use of the 
machine. 

6. The machine must be subject to the frequent in- 
spection of a competent mechanic “A bolt in time 


saves breakdowns.” 


(Concluded on page 36,) 
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YONSERVATION measures are always 
'¢ the lenst understood and the last to 
be investigated It i therefore to le 
expected that comparative ittle stud 
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should have been given to the question of 





lubrication except in the oil business, and 
opty 1 partial nd ha been given to it 
even in that | inne Primarily because 
the stud f iu iti in the oll busines 
has been f: e standpoint of determin 
ing ‘ est market certain oils 
and t ! it o the standpoint of 
arriving a the wu t efficient means of 
ubricating rhis i of course, to be ex 
pected it dor vever, excuse the 
engine wil al motor! ubri 
eation frou l e neg t 
f this in tal ubject rightly subjects 
him to. Lit f attention has been 
paid by the automobile engineer (until 
the last tw ears) to the factors which 
enter inte and affect the efficiency of 
ubrication, and where these factors have 
been taken into account by the il manu 
fucturer they have een considered only 
is exercising a controlling influence upon 
the character of the oil required. Where 
it i entire orobeble that the chat! 
neter of the rdapted to the work is 
not matertaliy ffected by the changes in 
the design of the motor, the lubricating 
svetem or other mditions, but rather 
these condition have an effect upon the 
final efficier¢ f ubrieating oil which 
is used 
Moreove: where ittempt have been 
made t scientifica onsider the chat 
acter of the l necessary for eflicient 
lubrication. the conclusions reached and 
the deductions made from such consid 
eration generally show either a partial 
knowledge of the conditions in the oil 
business and the requirements of the mo 
tor, or a neglect of some of the factors en 
tering into the ease It is not many years 
ago that gasoline of high gravity was con 
sidered necessary fo secure any power 
although now {it is generally understood 
that a lower gravity gasoline means great 
er power and more mileage per gallon 
mud that gravity may change in the gaso 


ine produced from different crudes with 


out affecting the starting value or volatil 


ity of the product These later develop 


ments have shown definitely that the char 


acteristics by which the general public 


(and even the trained engineer) have been 


used to measure gasoline have little, if 

any, bearing upen its value as a motor 

tue 

Physical Tests Are Not Always Final. 
It is now understood by some oil experts 


(who have conducted their researches very 


carefully into the conditions in a number 


of oil fleids and conditions in the motor 


business) that some of the physical char 


acteristics of lubricating oil which are 


generally quoted as being synonymous 


with good lubrication, have little to do 


with the mechanical efficiency of the lubri 
eating of! under working conditions In 
this respect of] values are much like creeds 
and political traditions, the old habits of 
expression remain long after the deficien 
cles are known 

Many years ago, when the crude oil all 
enene from the same part of the country 
and possessed practically the same char 
chemical 


uceteristics, composition, ete., it 


was a@ comparatively easy matter to de 


termine whether a uniform oil of uniform 


value was being secured Consequently, 


the ernde oil from which the lubricants 


were taken at that time passed into the 
the general physical characteristics were 1 
pressing the standard of requirement 
ies in oll flelds have l 


ducts, ol! varies in its chemical and physica 
istics, according to the deposit, and these 


posits cannot be measured solely by the v: 


lished by the characteristics of one field. On account, 


standard, and 


Later discover 


shown that, like all natural pro 
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Lubrication 


Motor Oil in a New Light 


By Harry Tipper 





— 


One thing which distinguishes the efforts of men in any direction from 


the accomplishments of nature, is the small amount of useful work secured 


by man in proportion to the amount of energy which goes to waste com 
and the complete conversion of 
kind. The 


compared with the 


pared with the absence of waste in nature 


alt energy into useful work of some actual amount of power 


turned into useful work in an automobil amount of 
energy represented in the fuel, is only a fraction of the 


bility ; 


theoretical possi 
neither is the length of life of the parts of an automobile anything 
but a fraction of what it should be 

Friction—that is, the resistance to movement of one part in contact with 
another is one of the largest contributing causes to loss of power and 


deterioration, and as a consequence of this the effect of lubrication upon the 


ear and tear, the ability of the motor to withstand strain, and the power 
livered, is f the utmost importance and can hardly be over-estimated 
Even the spring which supports the body will remain in service infinitely 


longer if a little care is bestowed on the lubrication beticween the 


so that the 


leaves, 
movement of one leaf upon the other will be unrestricted and 
vithout undue strain upon the metal. 

The efficiency of lubrication in any motor driven vehicle 
character of the oil, other 
obtained, The 


motor, the design of the lubricating system, the care 


depends only 
to a certain extent upon the factors exercising 
a considerable influence 


if the 


upon the results which are design 


bestowed upon 
the running of this system, the character of the oil itself, the care bestowed 


upon it in refining and distributing, all exercise an influence upon the lubri 


ation and its value as a conservation measure In this article, written 


hy a well known expert, the importance of good lubrication in automobile 


peration is considered from a neir angle EDITOR 
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If the seal between the piston rings and cylinder walls is good, the mixture will be com- 
pressed to a high degree In order to maintain good compression in the cylinder, an oil 
must evidently be used which will adhere to the cylinder walls, filling the space between 
the piston rings and the cylinder walls If there is a slight leakage on each compres 
sion stroke, gasoline may seep into the crank case, making the oil absolutely unfit for 
further us¢ 


The effect of good and bad lubrication in an automobile engine. 
therefore, of the absence of any valuable standard of 
ied as ex comparison in the oil business, and the conflicting opin- 
ions which have developed in the study of motor lubri- 
cation, the only way to properly consider this subject is 
| character to ask what the requirements are and see what qualities 
varying de are necessary to fulfill them. 
tlues estab How Lubrication Affects Compression. 


Inasmuch as most of the obvious trouble in connec- 


be lost through leakage past the piston rings. 
power developed by the motor, the percentage which 
ean be used to drive the motor forward, is dependent 
not only upon the degree of compression, but also upon 
the way the compression is*secured. 
order to turn the power developed by the explosion 
and the expansion of the gas into useful work, it is 
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The Motor Conserver 


tion with the lubrication of motor driven 
vehicles comes from the motor cylinders, 
this point should be considered first. ‘Fhe 
performance of the motor of any gasoline 
driven vehicle depends upon the mainte- 
nance of the compression, and the efficiency 
of the motor depends to a considerable de- 
gree upon keeping this at maximum point. 

It is obvious, upon consideraticen, that 
it is practically impossible to fit the mov- 
ing piston into the cylinder so closely as 
to secure a high compression without in- 
creasing the resistance or friction to such 
a point that it will absorb a considerable 
amount of power in turning over the mo 
tor without doing any useful work. Dur 
ing the suction or admission stroke, the 
valve is so arranged that it 
will not admit air into the cylinder as 
fast as the piston displaces it. This re- 
sults in creating a partial vacuum which 
earries the and air mixture 
through the carbureter. This partial 
vacuum will at the same time carry the 
lubricating oil up past the piston rings 
into the compression chamber unless this 
oil is sufficiently tenacious to adhere to 
the cylinder walls. 

The amount of which 
passes the rings and gets into the explo- 
sion chamber during the stroke is greater 
or less according to the fit of the piston 
rings in the cylinder and to the character 
of the lubricating oil. These same condi- 
tions—that is, the fit of the piston rings 
and the character of the lubricating oil 


admission 


gasoline 


lubricating oil 


affect the compression, which can be se 
cured and maintained during the 
stroke. The which 
during the next stroke is caused by the 
movement of the piston upward in the 
eylinder and this compression depends 
largely upon the close fit between the 
piston rings and the cylinder walls; upon 
the number of rings; and upon the way 


next 


compression occurs 


in which the oi! will form a seal between 
the cylinder walls and the piston rings. 
When the cylinder is closed, the only loss 
of compression comes through the fit of 
the valves, poor mechanical fit of the pis- 
ton rings or poor and faulty lubrication. 

The lubricating oil may be indirectly 
the cause of poor mechanical fit of the 
valves and piston or rings on account of 
hard carbon being deposited thereon. Poor 
lubrication, even with a good oil, will re- 
sult in a loss of compression without re- 
gard to the perfect mechanical fit of the 
piston rings. With good lubrication and 
an oil of the right character, the compres- 
sion can be maintained even with worn- 
out rings and a loose piston. 

On the next stroke, the explosion of the 
mixture and the consequent expansion of 
the gases therefrom produces the power 
to drive the motor. Provided the carbur- 
eter is properly adjusted so that the mix- 
ture is in the right proportion for effec- 
tive work, the amount of power developed 
from the explosion is largely dependent 
upon the compression secured during the 
second stroke; the greater the compres- 
sion secured during that stroke the great- 
er will be the initial pressure at the time 
of explosion, and consequently the greater 
the force of explosion. 

If the seal between the piston rings and 
cylinder walls is maintained perfectly, the 
mixture during the second stroke will be 
compressed to a high degree. At the same 
time, during the explosion or power stroke 
none of the force (which should be ex- 
pended in driving the piston down) will 
Of the 


In other words, in 


(Concluded on page 34.) 
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Lamp that illuminates roads without blinding others. 





Heater built like a miner’s lamp. 





air is discharged at the top, 


who design 


It has been one of the problems of those 
automobile headlamps to provide for proper illumination 
without blinding those who approach the lamps. In this 


design the solution has been attempted by showing the 
brightest part of the light against a light background 
instead of against the usual dark one. The front domes 
are ground glass with a small central clear portion 


r Warm 
but the 


not a stove. howevse 


Usually it requires 


ides do not get hot It burns gas 





sid 
al d that hot air is but. it is claimed, 
lation, though the vent 
uilding rhe makers 
rt ise explosions 





the revelations of the new models. 


An adjustable windshield for tonneau passengers. 
are sold without a windshield 
for the driver's protection, yet none are provided with a 
similar device for the protection of those who ride in the 
tonneau. This shield has been designed for the purpose. 
It is light and easily fitted to any body and can be ac 

justed to occupy a variety of positions When not in use 
it is removed, taken apart and packed into a small case 


Few automobiles, if any 





Top that can be raised or lowered by one person without assistance. 
The job of raising and lowering automobile tops always has been a difficult one. 
: Att 


the undivided attention of at least two persons. With 


this design, however, one person can not only raise or lower the top without help, 
i can do either wits two fingers in about : 
worthy of note that a great many automobile makers are equipping their cars 


ten seconds. t is 


with tops of this kind for the coming season, the movement, in fact being one of 


The new top is supported only at the rerr. 
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Providing automatic spring lubrication. from a 
It is gradually coming to be realized that the the 

s of ontinuous lubrication 
The maker of 


i\ sprines I 


to avoid squeaks and h ird riding. at night. 


Signal appeals to two senses at once. 


It is said that even the deaf take note 
of this combined bell and signal lamp! 
lamp i 

and when 


flashes a red or green signal to draw any 


attention of 
ously it serves its most useful purpose 














operate 
line tank, 





























for instance; the 





is in series with the bell, 
a button is pressed current 
battery 
jack so that the operator 
pedestrians. 
powerful leg muscles 
clean. For really 


To satisfy the nautical mind, heavy 





Jacking up the car by foot power. 


Nearly every one knows how hard it is to 

a jack by hand under a rear gaso , 
foot 
handier for the purpose, so to speak. 
rings the bell and is a stirrup which fits onto the handle of 


Obvi his toe into it and hoist the ca: 
and keep his clothes 
vehicles, 


Emergency burner to make electric lamps burn gas. 
We have had devices which transform gas and of! lamps 
into electric ones and now comes the device which make 
an electric lamp into a gas lamp It is for emergency 
use, of course, and manifestly cannot be used ia the ordi 
nary type of parabolic reflector lamp. The pillar | 
to fit the usual electric light socket and can be 

substituted for an electric light 





quick 
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Electric device that helps the engine start itself. 


We all know how hard it 1s to start a cold motor on a cold 
morning; not even the electric engine starter finds it an 
altogether easy job So this device has been developed to 
assist in starting the engine. It is an electric heater oper 
ated from a storage battery. Pressure on a button permits 
a small quantity of fuel to pass over a heating coll which 
vaporizes it and fills the manifold with hot “mixture.” 
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much 
This 


is 
To smooth out little bumps in the read. 
ean insert 
with his The light springs preserve the chassis from the 
little jolts not absorbed by the regular vehicle 


strong springs, and at the same time act to reduce 











this spring has overcome the difficulty by form ‘pee ” bice > ; . — : p 
i J two signals can $$$ _____— yiceps are their natural period of oscillatior The large 
pn small grease receptacles near the end of each be used, red for needed spring chamber is filled with oil which lubrt 
leaf rhey are filled with hard graphite grease left and green when the cates the parts and’also prevents too rapid mo 
eo gry = the wy ~~ =~ for right, with } a 4a k is tion, thus giving a shock absorbing effect. The 
leaves one on the other serves to distribute the separate con- 1and -oper hem éetene > ae af > comme Lots 
grease and provide proper lubrication ate . pres py the pla f the common vartety 
; nie , Petia hey 
| 
/ 
—_ j 
New idea in mechanical horn construction. An ingenious puncture repair outfit with a new plug. 


Novel type of “trouble” lamp that stays where it is put. 
Magnetism is what makes it “stay put,” which means, of course, 


The old-fashioned bulb horn does not emit a note 


that it must be “put” on either iron or steel. As the powerful sufficiently abrupt and compelling; its tone is 
magnet that holds the lamp is in multiple with the four-candle too mild to be heard above the roar of traffic. 
power bulb, the outfit does not take much current; four dry cells This horn is one of the simplest that has been 
are sufficient. Though designed primarily for the motorist it is devised to take its place. wirling the handle 


t handy thing to keep about the shop. 


exerts a pull of thirteen pounds it is not easily shaken loose, 


Needless to add, it will 
stick in any position, upside down or otherwise, and as the magnet 


sets in motion a series of gears, thus causing a 
steel wheel to rub over a button on the dia- 
phragm. 


NEW IDEAS IN AUTOMOBILE ACCESSORIES 


The outfit consists of a tool to insert the plug in punctures 
and the plug itself which differs from all others in that the 
stem is flat and the head round. Smal! punctures are made 
into tiny slits with a knife, after which the plug is inserted 
with the tool which first pushes the plug through the slit 
then turns it and withdraws the stem The tube, being 
larger than the slit, and elongated when inserted, expands 
when in place and fills the hole. 
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The Heavens in January 


Some Notes on the Planets and Their Satellites 


fire comets whose discovery and motions have occu 


pied so mue!l f our space of late are now all well 

on their wa utward from the Sun, and with one 
exception re no longer visible in small instruments 
Westphal’s comet alone remall in the northern sky 
its computed position being right ascension 21 hours 25 
minutes, declination 57 degrees 50 minutes north on Dx 
cember Sist and 22 hours 10 minutes, 64 degrees 44 min 
utes on January 12th It is now about 125 million 
mile from the Sun and one hundred million from the 
arth snd. theoretically should be about one third 

brig! is in November, and should fade away slowly 
hu ! etu brightness of comet is a capricious 
thing, fe ] ke a planet, it shine by its own light 
it i e] the comet 1 tirred up te hine in 

iri t ft Sul idiation upon it 
but ft natur f his action i not yet well under 
stood, and he brightness ind even the apparent size 
and shape of a comet, often vary greatly in a short 
time 

Westphal’s comet has given a good example of this 
In October it was conspicuous in a small 
telescop™ Early in November however, 
is Prof. Barnard described it it simply 
went to pieces ecoming a faint, vague 

ongated mas f feeble light some two 
minut of are in diameter, and since 
then if has been faint There is m 

ger al hance of its becoming Visi 
bie to the naked eye at this return, but 
inless if ntinue grow unaccountably 

tinter honld be telescopica isible 

rs it cme 

The principal interest this month shifts 
to the planets Mars and Saturn, which are 
splendidly placed for observation in the 
evening sky Saturn is in Tauvru ibout 

degrees northeast of Aldebarar it the 
beg ing f the veut ind moves about 
t\™% degree westward during January 
Mars is farther west, in Gemini, not far 
from Castor and Pollux, and moves some 


S degrees westward during the month 





Both planets ar very conspicuous, Sa 
turn shining with a yellow light and ap 
pearing a ittie brighter than Capella 
which is xt to Sirius, the brightest star 
now in sight Mars is almost equal to 
Sirius in apparent brightness, and may be 
recognized at once by his fierv red color 

Saturn is a month past opposition, and 


is already p by nightfall Mars is 
in opposition on January Sth, and is visi 
ble all night long. He is then almost 27 
degrees north of the celestial equator, and 
hence he Moot rises fi gh in the sky and 


ix well o ible in the early evening 





Both planets are splendid telescopic ob 
jects Satur! rings are opened out at 


their widest, extending beyond the poles of the planet 


the north and south It is on this account that he 
appears so bright Seven years ago, when the rings 
vere edgewise toward us, and we received light from 
the planet's 1 tlone, he appeared to the eye only half 
as bright as now 

His largest satellite Pitan, which is easily visible 
with a three-inch telescope, can be found north of the 


planet on the 4th, west of it on the Sth and so on, its 


period of revolution being 16 days When north or 
outh of Saturn its pparent distance from him is 
twice the extrem ength of the rings, and when east 

west of him, four and one half times the length of 
the rings Phe satellite’s orbit is really almost circu 


ar; but since its plane (which coincides with that of 





the rings) makes an angle of 26 degrees with our line 
f i t appears foreshortened into an ellipse of 
the same shape as the rings themselves 


Phe next nearest satellite to the planet, Rhea, which 
t little less than half as far away as Titan, is east 


of the planet on the evening of the Ist, and at inter 


vals of 4! luvs thereafter; but to see it requires a 
mewhat larger te escope 


A recent bulletin from the Harvard Observatory re 
ports that D’rof. Wendell’'s photometer measurements 
how that Titan varies in brightness, being 20 per cent 
fainter when on the farther side of the planet than 
wien on the nearer side. This shows that the satel 
lite always keeps the same side toward the planet, and 
that this side is darker in color than the other 

The remotest satellite lapetus, has long been known 


to vary in a similar manner, but its range is much 


quite warm enough to melt snow. 


By Henry Norris Russell, Ph.D. 


greater It is four times as bright when west of the 
planet than when east of it 

Mars also has satellites—a pair of tiny attendants, 
very near him—but these are too faint to be seen with 
any but very large telescopes. The amateur observer 
must content himself with the study of the more con- 
spicuous markings of the planet’s surface, the dark 
areas, formerly called seas, and the white polar caps. 
The fact that the dark regions never reflect to us the 
brilliant patch of sunlight which they would cortainly 


do if they were covered with standing water is a suffi 


cient proof that (at least in the equatorial regions of 
the planet) they are not really seas 
Prof. Barnard, observing with the 60-inch telescope 


it Mount Wilsor 


their appearance under favorable conditions by saying 


during the last opposition, describes 


that the planet “gave one the impression of a globe 
whose entire surface had been tinted a slight pink color, 
on which the dark details had been painted with a 
grayish colored paint, supplied with a very poor brush, 
producing a shredded or streaky and wispy effect in 


At 9 o'clock 


At 8% o'clock 


At 8 o'clock 





At 9%, o'clock: January 29 


NIGHT SKY: JANUARY AND FEBRUARY 


the darker regions With a small telescope one can 


only hope to see the larger outlines of these dark 


regions, but it is interesting to follow their motion 
from east to west across the disk as the planet rotates, 
the change being conspicuous in a couple of hours. 

As the period of rotation is 24 hours 37 minutes 23 


seconds, we see almost the same side of the planet on 


one night as we did at the same hour on the night be 


fore, but not exactly, the difference in the Martian 
longitude of the central meridian being 9 degrees. The 
visible region therefore works slowly backward around 


the disk, taking forty days to return to its original 
position. 


The conspicuous polar caps, which disappear during 


the Martian summer, and form again during the win- 
ter night, are pretty certainly deposits of snow or 
hoar-frost. The only other substance of which it is 
at all reasonable to suppose that they may be composed 
is carbon dioxide, which solidifies at a temperature of 
about SO degrees below zero (Cent.). The tempera- 
ture of the polar regions of Mars during their long 
day, though probably a good deal lower than that of 
the Earth’s surface, can hardly be as low as this, 
and it is therefore probable that the polar caps con- 
sist of frozen water in some form. It is, however, not 
certain whether with the amount of heat which Mars 
receives from the Sun, its polar regions can ever get 


sut Prof. Newcomb 


cleared up this difficulty some years ago by recalling the 
fact that snow, like camphor or other volatile solids, 
may slowly evaporate into dry air at temperatures con- 
siderably below the freezing point. This removes the 


last objection to the theory that the polar caps of Mars 
are actually layers of snow. They must be very thin 
to melt off entirely, or evaporate off, under the feeble 
rays of a Martian summer, and this accords with the 
fact that Campbell's observations show the quantity 
of water vapor in the Martian atmosphere to be very 
small. 

At the present opposition, both the Earth and Sun 
are near the plane of Mars’ equator. We see both the 
northern and southern polar regions of the planet, very 
much foreshortened, at opposite sides of the disk. The 
Martian season corresponds to the beginning of April 
on our planet. The northern pole is just beginning to 
eatch the sunlight, while the southern one is entering 
upon its long night. The northern polar cap will, there 
fore, be of considerable size, while the southern regions 
will be clear of snow. 

The Heavens. 

In the latter part of the evening, as our map shows, 
Saturn will be a little west of the meridian, and Mars 
a little to the east of it, both being very high in the sky. 

Orion and Canis Major are below them, 
due south, and shining brilliantly. Far 
below them is Argo, whose brightest star, 
Canopus, second only to Sirius in bril- 
liancy, can be seen on the southern hori- 
zon from points south of Virginia. Canis 
Minor, Leo, and Hydra are the most con- 
spicuous constellations in the east, Ursa 
Major in the northeast, Draco and Ursa 
Minor in the north, Cassiopeia in the 
northwest, and Andromeda and Aries in 
the west, while Perseus and Auriga are 
almost overhead. 

The Planets. 

Mercury is morning star at the begin- 
ning of the month, rising rather less than 
an hour before the Sun. Soon afterward, 
he disappears from the morning sky, and 
passes through superior Conjunction, be- 
hind the Sun, on the 25th, to appear as 
an evening star next month. Venus, too, 
is a morning star, but is approaching con- 
junction, and too near the Sun to be easily 
seen. On the 13th she is in conjunction 
with Mercury, and the two planets, which 
are moving in the same direction in the 
heavens, are within 2 degrees of one an- 
other for several days; but both are too 
near the Sun to be easily seen. 

Mars, as we have already mentioned, is 
in opposition on the 5th. Though very 
— far north, and thus well placed for ob- 

Feb. 14 servation, he is much farther from us 
Feb. 21 than he was at the oppositions of 1907 and 
19008—for then he was in the part of his 
orbit nearest the Sun when the Earth 
overtook him, and now he is not far from 
the remotest part. Jupiter is in con- 
junction with the Sun on the 20th, and is invisible this 
month. Saturn is in Taurus, visible until shortly be- 
fore sunrise, as already described. 

Uranus is in conjunction with the Sun on the 28th, 
and cannot be seen. Neptune is in opposition on the 
17th, and is well observable with a telescope. His posi- 
tion in the heavens is as follows: 


me Dee: 
OD asvceows cad T GT" 42 + 20° 16’ 24” 
ka 7 55™ 12.9 + 20° 21’ 41” 
a eee 7 53" 21.1 + 20° 26’ 59” 
The Moon. 


The Moon is in her first quarter at 8 A. M. on the 4th, 
full at midnight on the 11th, in her last quarter at 7 
P. M. on the 18th, and new at 2 A. M. on the 26th. She 
is nearest us on the 15th, and farthest away on the 
3rd and the 3ist. In her circuit of the sky she passes 
near Saturn on the 8th, Mars on the 10th, Neptune on 
the 11th, and Jupiter, Venus, Mercury and Uranus on 
the afternoon of the 25th and morning of the 26th, 
within a few hours of each other. At this time all 
four planets, the Moon and the Sun, all lie within a 
circle 7 degrees in diameter. 

Almost as this article is sent to press, comes a tele- 
gram announcing the discovery of another comet by 
Delavan at La Plata, who was the first to detect West- 
phal’s comet on its return: On December 17th the new 
comet was in 3 hours 3 minutes right ascension and 7 
degrees 25 minutes south declination and was described 
as “visible in a large telescope,” so that it must be faint. 

Princeton University Observatory, 
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The Wright Automatic Stabilizer for Aeroplanes 


Merits and Faults of the Patented Device; How the Actual Stabilizer Differs From That of the Patent 


T HERE are two problems still awaiting a really sat- 
isfactory solution, for they block the way to a com- 
mercial utilization of all the wonderful achievements 
in aerial navigation. One of these problems involves 
the invention of the safe flying machine; the other, 
the economical docking of the speedy mammoth dirig- 
ible. Making the aeroplane safe is largely a matter of 
providing an efficient stabilizer. It is not without sig- 
nificance that the tenth anniversary of the first power- 
flight, is marked by the grant of an American patent 
for an automatic stabilizer, invented by none other than 
the Wright brothers, to whom we owe the creation 
of the first man-carrying motor-driven aeroplane. 

It is also significant that this is only the second inno- 
vation in the Wright machine of 1908. It is announced 
that this apparatus will be soon in practical use. 

The first departure from the original Wright type 
was the adoption of a modified “open work” Blériot 
tail and rear elevator, and the Farman wheels, rather a 
poor recompense for the wholesale appropriation by the 
French of the Wright side control. The Wright stabil- 
izer, described in 


By Carl Dienstbach 


mark, and come to rest only with its side balance worse 
disturbed in the opposite direction. 

It seems for this reason that the machine’s return 
swing under the reversed action of the pendulum should 
be more violent than the first, because the second action 
of the pendulum must last longer than the first. And 
so on should the rocking of the machine become in- 
creasingly worse, just as in a very high flower vase 
with a small base, if it once begins to rock, will in- 
crease the amplitude of the swings until they move 
the center of gravity beyond the support, and the ves- 
sel topples over. But there is one compensating action 
in this process. If an aeroplane is thrown out of side 
balance by an unwarranted action of the control, it will 
begin to slide down sideways, just as surely as when 
the loss of balance is due to unresisted wind force. 
This sliding in turn will reverse the pendulum’s action 
even before it has brought the machine back to (and 
fatally beyond) a horizontal position. This seems to 
explain. why a newspaper report has it that “in prac- 
tice the device was promising but required more ex- 


trolling longitudinal stability, and substituted fer it 
what the French would call an “empennaye déplacée.” 

A small plane 5, is mounted at a different angle from 
the main aeroplanes. Like a non-lifting tail it will re 
ceive air pressure from above or below whenever the 
main planes change their angle of attack, and, as it 
is allowed to yield by the parallel motion frame 6, which 
is connected with the threeway valve 4 by a rod and 
lever 7, it will resist any such change in the angle of 
attack, not like a tail, by its own surface and leverage, 
but by the machinery it controls, which: machinery 
promptly sets in motion the horizontal rudder. Apart 
from such faults as easily ensue from inadequate action 
of the machinery, such a stabilizing plane is naturally 
subject to all inherent defects of a stabilizing tail, with 
one praiseworthy exception. 

Like the use of a tail it fundamentally presupposes 
that the stabilizing surface is washed by the same air- 
stream as the main planes. The “internal work of the 
wind” defeats this theory. But the stabilizing plane 
here shown has the one great advantage over a tail of 

being next to the 





the patent specifi- 
cation, is very 
simple. Although 





the apparatus 
actually built de- 
parts somewhat 
from the patent, 
still the principle 
of the invention 
as revealed in the 
patent is retained. 
One is immediate- 
ly struck with the 
simplicity of the 
apparatus—a sim- 
plicity which, 
paradoxically 
enough, may be 
the principal ob- 
stacle in the at- 
tainment of effi- 
ciency. If an au- 
tomatic stabilizer 
is intended to sup- 
ply “mechanical 
brains,” it might 
be expected to 
show a greater re- 
semblance to a 
scientific instru- 
ment of precision 
—such as a gyro- 








main planes and 
much more sub- 
ject to the same 
up and down 
trends of the rela- 
tive wind. Never 
theless, the differ 
ence of size re- 
mains a stumbling 
biock, just be- 
‘ause this plane's 
mechanical action 
is so much more 
violent and sud- 
den than the sim- 
ple stabilizing ef-, 
fect of a tail. 
What we eall 
air pressure on an 
aeroplane is only 
an abstract notion 
because we imag- 
ine it as uniform. 
In reality it is an 
average of many 
different and 
changing impulses 
on the _ several 
units of surface. 
Conse quentiy, a 
small plane, even 
close to a large 





plane, will not be, 





scopic compass 
for example. 

This stabilizer 
really embodies 
two entirely dis- 
tinet inventions. 
On the other hand 
the theoretical conditions of longitudinal stability are 
absolutely different from those of transverse stability. 

The device for obtaining transverse stability mainly 
embodies the conception of a stabilizing pendulum and 
its functions. The pendulum @ is connected with a 
threeway valve b, which by its movement, admits com- 
pressed air from an air tank c to a servomotor d, or 
allows it to escape from that motor, or locks it in the 
cylinder and blocks the piston. By means of a connect- 
ing rod e, working in a slot, and a windlass j, the piston 
pulls on the interconnected cables g, which work the 
warping mechanism and the vertical rudder. The prin- 
cipal novelties are stops h, to check the pendulum. They 
eliminate erratic swinging, but on the other hand re- 
strict this mechanical mind to signifying only “yes” or 
“no,” like a simple Quaker. 

There is no grading of effect. The least swing of 
the pendulum will set the side control going with its 
maximum energy. A light puff of wind will thus be 
counteracted with all the force required for the most 
severe gust. This seems like borrowing trouble. The 
tremendous action of the side control, having almost 
nothing to resist it but the considerable inertia of the 
wide distribution of weight in a transverse direction, 
which is sufficient te prolong the action of the mechan- 
ism considerably, will impart so much momentum to 
the heavy machine in turning it around a longitudinal 
axis, that in spite of instant reversal of the pendulum 
control, after the horizontal position has been again 
attained and passed, it must inevitably overshoot the 


H limit the swing of the pendulum. 
necting rod 2, windlass 3, and threeway valve 4. 
yield by the parallel motion frame 6, 


The letters refer to the mechanical elements of the transverse stabilizer; the numerals to those of the fore and aft stabilizer. The 
pendulum rod A is connected with a threeway valve B, which admits compressed air from a tank C to a serve motor D, or allows 
the air to escape from that motor, or locks the air in the cylinder to block the piston. 
in a slot, and a windlass J, the piston pulls on the cables G, which warp the wings and operate the rear rudder simultaneously. Stops 
The horizontal rudder for maintaining longitudinal stability is worked by a servo motor 1, con 
A small plane 5, mounted at a different angle from the main planes is allowed to 
connected with the threeway valve 4 by a rod and lever 7. 


The device invented by the Wrights to balance a flying machine automatically. 


perimenting.” Certainly its action is not so simple in 
theory as stated in the patent specification. It could 
easily be made to work more elastically if a spring were 
added to restrain the all too ready pendulum. 

In real gusts or in turning the side slip becomes detri- 
mental instead of beneficial, causing the mechanism to 
share the inherent fault of all pendulum devices which 
was pointed out so clearly by Prof. Prandtl. Probably 
this device may be developed to supplant the pilot only 
in calm air, and as it moves the control only by fric- 
tion it can be overruled in gusts by the ordinary hand 
lever i. It will then resemble Moreau's “aerostable,” 
which also depends on pendulum action in calm air 
but which is controlled by hand in gusts, the automatic 
action, however, being graded in exact proportion to the 
disturbance to be resisted. 

The invention may then become only a labor saving 
device for the pilot—as much of a convenience, as 
though in a teaching machine with double controls, of 
which one set can be mechanically overruled by the 
other, a master pilot had his passenger do the ordinary 
stabilizing and saved his own energy for emergencies. 

As the horizontal rudder for maintaining the longi- 
tudinal stability is worked by an identical servomotor 1, 
with connecting rod 2 and windlass 3, which is likewise 
controlled by a threeway valve 4, defects similar 
to those of the automatic side control might be expected, 
although the inventors themselves considered a pendu- 
lum, which is affected by any change of speed just as 
much as by changes of inclination, unsuited for con- 


By means of a connecting rod #, working 


as a whole, affect 
ed in the same way 
by the same wind 
as a large one, 4s 
soon as the “inter 
nal work of the 
wind” becomes at all energetic. This is dangerous, if 
(just as in the case of the pendulum) a slight movement 
of the plane will set the rudder in full operation. A 
purely local change of trend in the wind, which does not 
affect the main planes at all, may thus result in a violent 
stabilizing action for which there is neither an object 
nor a resistance. This will start the same increasing 
oscillations as the pendulum action, softened (in com 
parison with the lateral stabilizer) by the concentra- 
tion of weight in a longitudinal direction, but aggra- 
vated by the plane, unlike a pendulum, its action not 
being beneficially reversed by the change of speed re 
sulting from the alternating gliding down and climb- 
ing during longitudinal oscillations. 

A rather needed remedy would seem to be the addi 
tion of a spring restraining the too ready movements of 
the stabilizing surface and grading its effect. This 
would represent a very curious analogy to the cushion- 
ing of a Pénaud tail, as practised by Chanute-Herring 
and Langley-Manly for the identical purpose of making 
a small stabilizing surface less subject to the “interna! 
work of the wind.” Manly and Herring have both 
stated to the writer, each without knowing of the 
other’s experience, that properly adjusting the tension 
of the spring was the essential thing. A spring would 
also do away with the need of the counterbalancing 
weight 8, and its harmfui inertia and momentum. 

The proper refinement of the device would seem to 
consist in employing not one comparatively large stabil 

(Concluded on page 36.) 
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Modern Electric Engine Starters and Electric Il!umination Systems 


Their Significance in Modern Motor Car Construction 


|: was not until! two years ago that the engine start- 
i 


£ movement gained any real impetus when prac 


cally without exception car manufacturers took to 


he acetylene starter about as quickly and easily as a 


duck takes to water; they literally stampeded for it, 
and for a time all other types of starters dropped 
almost completely out of sight. But the acetylere start 
er was inadequate for the reason that if was not 100 
per cent efficient Few car owners were willing to ac 
cept its approximate 9S per cent of efficiency as repre 
senting a true solution of the engine starting problem 
Hence, manufacturers cast about for something else 

The insistent public demand, stimulated by the prom 
ise of the ! tv lem tarter practically foreed action 
which might ha been delayed for a considerable 


period. The compressed air type of starter offered pos 
sibilities and a number of manufacturers proceeded to 
substitute it for the acetylene starter, and, but for 
the budding ef another popular clamor, which once more 


inventors’ 


e tide of 


turned tl efforts, pneumatic devices 


a been in the majority 


might 


But on the head of the demand for starters there 


came an equally insistent demand for electric lights 


as representing still another step toward the elimina- 
palpable improve 


The necessity for 


tion of the labor, and a 


operators 


ment over the old style oil lamps 


providing a dynamo with which to charge the accumu- 
illumination immediately 


lator necessary for electric 


rather reopened the dormant suggestion 
back, of 


gasoline engine 


suggested wT 


of a dozen years providing for electrically 
tarting the 
With both dynamo and storage battery in the equip- 
ment of the car, it was but a short step to add a tiny 
passing over the 
to perfect 


the electric 


electric motor for starting Hence, 
trials and tribulations of those who sought 
the appli “ation. and succeeded in doing so, 
more than two years de- 


There is 


engine starter, after scarcely 
scarcely a car 
small fitted with 
and if proof is needed that it 
be added that 
prominent high- 
always have pinned their faith to the 


velopment, now is supreme 


manufactured—-large or that is not 


an electric engine starter 
other need only 


has ousted all types, it 


three very makers of comparatively 
priced cars wh 
pneumatic starter, have for the first time this year cast 
it out In favor of electric systems 
Advantages of the Automatic Starter. 

It is searcely necessary to enlarge upon the advan 
tages of the engine starter, quite regardless of its kind: 
labor and the attendant 


to start the 


The elimination of manual 
to the operator; the ability 


with all the con- 


injury 


risk of 
power plant from the driver's seat 
within reach of the man in control; the wiping 


of motors that stall in front of fast- 


trois 
out of the hazard 
moving railroad trains or other vehicles; in short, the 
All this is fairly 
one of average intelligence look at the 


afetu of the device well known. 

Nor need any 
modern electric system askance as being, perhaps, be- 
yond the ken of the men in the street. Thanks to the 
in truth, beautifully simple. 
Therein Wes its 


electric lighting and engine starting system 


efforts of designers, it is, 
It seldom, if ever, requires attention 
value. The 
abstract includes a storage battery of three, six 


self-regulation charging 


in the 
or nine celis—seidom more—a 
generator, which is quite automatic in action, and the 
starting motor 

The battery, as a rule, is carried in a special frame 
(Fig. 2), though it may 
under a seat or in 


In determining its capac- 


beneath the body of the car 


be carried on a running board, 


my other convenient place 
a general practice to consider the necessity for 
load with the engine idle for 
It must be capable of deliver- 


ity, it is 


carrying the full lamp 


t given tength of time 


ing « heavy current for short periods, as when start- 


ing the engine. One well known engine starter of the 


six-volt type, for example, draws 100 amperes when 


rotating at 200 revolutions a minute the crankshaft of 
2 four-cylinder engine whose cylinders measure 3% by 
1% inches; the gear ratio is seven turns of the starter 
to one of the engine crankshaft 

The generator must be self regulating and there are 


ways in which this may be 





accomplished. One 


method that is followed by several well-known makers 


ix to govern the speed of the armature, using a cen 


trifugal device operating a friction clutch; this has 
been found to work well Other methods. consist of 
varying the resistance of the field, to govern output, 


either in the method of winding the machine, or electro 


mechaunieriiy by means of solenoids, centrifugal devices 


(Fig. 1) or magnets, a common way being to rely upon 
the resistance of a pile of carbon disks which are held 


tightly together under the 


ction of a spring and drawn 


By Walter Bannard, M. EF. 





When, more than a dozen years ago, a man with 
the germ of an idea succeeded in attaching a small 
motor to a heavy gas engine in a way that 
started quickly and 


day would 


electric 
engine to be 


feeling that some 


would permit the 
easily, he sensed the 
owners and operators of motor cars; 
thought that in 
enlightened would de- 
mand that all the labor attendant upon their oper- 
eliminated; that the “self 
starting” in so far as that is possible, It was the 


come to the 


he expressed in a crude way the 


some day, owners of cars 


ation be engine be made 


beginning of the mechanical engine starter era. 


then, the 
swept fairly rapidly through compressed air start- 


Since mammoth automobile industry has 


ers, ignition starters (under which head come the 


various acetylene gas and gasoline vapor devices), 


spring starters and the numerous mechanical con- 


trivances designed to render easier the attainment 


of the initial explosions by placing at the driver's 
hand, as he sits in his seat behind the steering 
wheel, some means whereby he can rotate the 


crankshaft of his engine, In this article the devel- 
opment of the starter is traced and its importance 


estimated.—EpbITor. 











slightly apart by a magnet inserted in the field circuit 
(Fig. 8). In one machine, the increasing resistance 
of iron wire under heat is relied upon to shunt part of 
the current through is styled a “bucking coil” 
when the speed of the armature increases beyond a 
To prevent the battery discharg- 


what 


predetermined limit. 
ing itself through the generator when the engine is 
stopped, the electro-mechanical cut-out (Fig. 8) is most 
in use, though some makers use centrifugal devices; 
the latter are uncommon, however. 

Owing to the inherent characteristics of the series 
wound electric motor, it is peculiarly suited to starter 
work, and this type is used exclusively. Its most promi- 
nent feature and the one that is most valuable is that 
the torque increases with the load up to a certain limit. 
must be wound to stand heavy 
Withal it 


as possible and occupy the minimum 


Obviously the motor 
overloads and must have quick acceleraticn. 
must be as light 
space. 

sroadly, electric lighting and engine starting systems 
can be divided into three general classes, as follows: 
(1) One unit in which the generator and starting mo- 
tor are combined in a single machine (Fig. 4); (2) two 
and motor are separately 
single unit, flywheel type, in 


which generator 
mounted (Fig. 5); (3) 
which motor and generator are combined and the whole 
mounted with, or in place of, the engine flywheel (Figs. 
3, 6 and 9) 


type has its advantages. 


units in 


Each Thus, for instance, 
the two-unit type provides for nearly equal weight dis- 
tribution of the elements and eliminates the possibility 
of the derangement of one disrupting the service of the 
other, though it makes necessary separate mounting and 
driving. The unit type centralizes equipment, 
simplifies mounting and driving, but is open to the 
objection that both lighting and starting functions may 
be deranged through failure of either. The flywheel 
type with the for gearing, but 
must be built into place at the factory of the car maker. 

In two-unit outfits there are several ways in which 
the dynamo can be driven, the preferred method being 
through the valve gearing either by separate shaft and 
direct connection (Figs. 10, 11 and 12) or from the cam- 
shaft by “silent” The characteristics of the 
machine largely determine the method, some machines 
driven at comparatively high speed 
and some at crankshaft speed. Alternative methods are 
to gear the generator to the propeller shaft by chain 
or belt, or to drive it from the crankshaft by either 
chain or belt (Fig. 10). Obviously, where the gener- 
ator and the starting motor are combined a drive more 
positive than that afforded by a belt must be provided. 

The mounting and driving of the separate starting 
presents other difficulties, for it is plain that 
there must be some means of disconnecting it after it 
has performed its function. One of the simplest meth- 
ods is to connect it to the engine through the inter- 
mediary of gearing cut in the periphery of the flywheel 
This method entails the necessity for 


single 


does away necessity 


chain. 


requiring to be 


motor 


(Figs. 5 and 14). 
a sliding pinion on the armature shaft and a means for 
engaging and disengaging it Generally, the starting 
switch and the gear shifting mechanism are intercon- 


nected and a supplementary contact provided in the 


switeh to rotate the armature shaft at low speed, first, 
to facilitate the engagement of the gears. Full depres- 
sion of the starting lever engages the gears and throws 
the full current of the battery through the motor. When 
the engine starts, release of the lever disengages the 
gears, or else they are automatically “kicked” out of en- 
gagement when the peripheral speed of the flywheel 
exceeds the speed of the driving on the armature shaft. 

In one starting motor (Fig. 5) the armature is mov- 
able longitudinally and the armature pinion is engaged 
with the flywheel gear through the solenoid action of 
the field on the armature when the current is thrown 
on; a spring disengages the gears. These methods ap- 
ply, of course, only where the starting motor and gen- 
erator are separate units. 

Other include 
through the timing gear train 
of an over-running clutch which lets go when the speed 
of the driven shaft exceeds that of the driving shaft; 
or a chain running over a sprocket on the crankshaft 


connection by shaft 
with the interposition 


methods direct 


or on the propeller or clutch shafts (Fig. 4) may take 
the place of the shaft drive to the front gear train, 
the over-running clutch remaining as a matter of course. 
Latterly, some attempt has been made to incorporate 
the combined starting and generator in the 
transmission gearset, the connection being through in- 
This method places the elec- 


motor 


tegral, inclosed gearing. 
tric unit in a rather awkward position in so far as 
accessibility is concerned, and has not largely 
adopted as yet. 

Where the motor and the generator form a single 
In this case, the 


been 


unit positive connection is essential. 
unit is a motor when current is passed through it from 
the battery, but immediately the gasoline engine takes 
up its own cycle of operations and drives the motor, 
it automatically becomes a generator and charges the 
Generally, an automatic cut-off (Fig. 8) to 

the battery from the when the 
engine is stopped is provided, though in one system 
With this latter machine it is im- 
possible for the gasoline engine to be stalled, for in- 
stantly the output 
of the battery—as when the engine stops 


battery. 
disconnect generator 
none is provided. 


of the generator drops below that 
the generator 
The 
connection between the electrical unit and the battery 


becomes a motor and drives the gasoline engine. 


is manually made and broken. 

In conclusion, the electric engine starter undoubtedly 
is with us to stay. It has been perfected and refined 
and its operation rendered so automatic that not even 
a superficial knowledge of matters electrical is re- 
quired properly to care for it. Just what the future 
will bring forth, no man can say. At present, manu- 
facturers are bending their energies to increase effi- 
ciency by lightening apparatus, and in the not far dis- 
tant future it is likely that we shall see all classes of 
“ars electrically lighted and started, from the heaviest 
to the very lightest—not even excepting the so-called 
“cyclecar.” 


The Current Supplement 

N this week’s issue of our SuppLEMENT Prof. Bateson 

discusses the subject of heredity with special refer- 
ence to physical and mental taints.—Charles F. Fraasa, 
Jr., gives instructions for the construction of a fifty 
watt transformer.—Prof. Harker writes on the origin of 
solar electricity.—Dr. J. R. Williams gives us a study 
of the use of ice and other means of preserving food in 
the house.—Prof. H. L. Jameson writes on “Biological 
Science and the VPearling Industry.”"—The Hardening 
and Tempering of Steel is the subject of an illustrated 
article-—Alexander Gracie in his recent James Forrest 
lecture has brought forward many interesting data on 
present and past conditions and cost of ocean transport. 
The salient points of this lecture are summarized for 
our readers. 


Capt. Amundsen, during his recent visit to Copen- 
hagen, announced that he would sail from San Fran- 
cisco on his north polar journey next June. His ves- 
sel, the “Fram,” carries a crew of fourteen men, besides 
the leader and the scientific staff.- Provisions for seven 
years will be taken, though Amundsen hopes to com- 
plete his undertaking in four. It is hoped to enter the 
ice drift in September. The equipment will include two 
aeroplanes, which Amundsen has bought in the United 
States. One of the staff recently took a course in aero- 
nautics in France, and ‘Amundsen will himself take a 
course before starting north. The Norwegian govern- 
ment has contributed 170,000 kroner ($45,560) toward 
the expedition. 
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al device draws an arm over a series of contacts inserting resistance 
3 


Fig 1.—Generator Regulating Method. A centrifug in the field as the the 
maintaining the output practically constant. Fa. Storage Battery Mounted Under Floor Boards. Fic. 3.—Flywheel Type Motor-generator 
tric lighting and engine starting system the combined motor and generator takes the place >f the usual engine flywheel! Fig. 4 
Starting Motor. The motor is mounted adjacent to the transmission gearset and starts the engine through gears mounted on the clutch shaft Fie. 5 
Lighting and Starting Installation Right and left sides of motor showing generator mounting and drive through chain to the camshaft The armature 
longitudinally, like the core of a solenoid, and engages its piaion with the flywheel arir a spring returns the armature to its normal position Fic 
Motor Generator Fic. 7 Tiro-unit Lighting and Starting System Complete. The generator is driven from the timing gear train and the starting 

of the engine Fic. 8 Combined Regulator and Cut-out A magnet, in series with the field windings, tends to se te the ‘bon disks, normally 
output of the generator incre: s, thus increasing the resistance of the pile and lowering the output the generator. The cut-out is an electro magnetk 
and generator when the engine is stopped. Fic. 9 Flywheel Type Motor-yenerator Disassembled. Reading from left to right the parts are ollow 
coils; armature with commutator; brush car and brushes; a’uminum dust ring. Fic. 10.—-Generator Driven by Chain from the Engine Crank shaft I 
ator Driven from Timiny Gear Train. Fic. 12.—Generator Direct Connected to Timing Gears Fic, 13.—Controller for Both Lighting and Starting Ci 
Combined Lighting imd Starting Unit. As a generator the unit is driven through the pump shaft from the timing gear train; but as a motor, the unl 
through the inter.uediary of gearing on the periphery of the flywheel. The operations are automatic. 


NEW ELECTRIC STARTERS AND IGNITION DEVICES 
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LENN CURTISS, perhaps the great. a 
est light-engine expert in the world] ing 
has just bought a Jeffery Six. 





Car | 





Mr. Curtiss knows what has been accomplished by the use of 
high-speed light motors. Some of his own yreater achievements in} fast 
aviation have taken place in Europe. He has had ample opportun*y 


to observe the progress made there in light-weight motor constructiyn, enc} 


He has seen this idea replace all others in European} quic 
automobile engine development. 


So when Mr. Curtiss buys a Jeffery—the first American} 5X ‘ 
car to recognize and adopt the light, high-speed monobloe 
motor—it is the endorsement of an expert. ‘“The Jeffery,"{ oth. 
Mr. Curtiss says, ‘incorporates the latest European practice 


throughout.’”’ 
' othe 


He was one of the first to make inquiry about this ref dem 
markable car when the announcement was made. ‘Then he 
took a demonstration and immediately sent the Thomas BI 
Jeffery Company a telegram. The text of this telegramis 
quoted complete on the opposite page under Mr. Curtiss 
picture. His Jeffery Six was delivered to him on November 29, 1913, 


out 


The light, economical motor used on European cars has proved 
its correctness in millions of miles of continental running. ‘The heav§  spee 
motors of some American makers have demonstrated beyond doubt 


Specifications of Jeffery Four z : , 
through their costly maintenance expense, their unfitness for cars @ 
























> $1550 : : . com 
4 A ® moderate price. But these manufacturers cling to the use of the heayj} puyy 
cars, bearings oF belts. Left hand drive and type of motor. eco! 
pS ceenien bit Sencings sromeahenns They continue to use it because until now the American moto driv 
sls oiling ayatem. ° (Speed up to forty ile car buyer has not realized that motor power was not dependent wa 
feather ving universal between clutch and tran | motor bulk; and because their plants are equipped to build this type on 
lightest and easiest to operate of motor. $2.7 
imported. anlar all bearings a delight te th We cheerfully acknowledge the supremacy of the light European xe 
front axles, springs and steering knucki: i motor—and we hasten to adopt that which means better service and not 
: Fo Bb pore Sane oe  inanalepaer ged | és greater satisfaction to the owners of Jeffery cars. wei 
dash lemountable rim dvanced type of bod 
a ———<« We are in business to produce the automobile that you want—andf_ bea 
BE a See ene ene eevee son we have accomplished that in the Jeffery Four at $1550. can: 
fs ut anol pressure gauges, four po tion ight | You demanded economy, speed, stamina, light- 
Bsns too reat extra demountable vim with ca : ness and comfort. We built the Jeffery Four to that 
fe te edt ihe ty ; order. 





And believing in that business law which rewards 
the fit against the unfit, we feel sure that the Jeffery 
Four will in a very short time supplant a great many 

of the heavy American models. 












Already we have sold hundreds of cars to men 
who could pay more, but who found they could 
not buy better. 
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” Seblany Four $1550 
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tt.) They had declared themselves for flexibility. Jeffery gave them a 
car that would make 40 miles an hour within 20 seconds, from a stand- 
d, ing start. 

They had declared themselves for lightness. Jeffery produced a 
car that weighs but 2870 pounds. 
of Li.ey had declared themselves for power. Jeffery offered a light, 
inf fast motor that develops 42 horsepower. 
"y They asked economy. Jeffery motors are high effici- 
MJ ency motors; burning little gas; burning it completely, 
ant quickly and economically. 

Jeffery lightness (2870) means a long life to tires; often 
six or eight thousand miles per set. 


an 

oC A Jeffery horsepower has to pull but 60 pounds of car— 
"ft other motors have to pull from 80 to 100. 

ce 


And above all, the discriminating buyer who has owned 
other cars, and had discovered the sacrifices necessary to low price, 
ef demanded comfort. 





7 “It can’t be done,’’ said Jeffery dealers— 

. “Tt is impossible,’’ said the owners whose specifications we set 
out to incorporate. 

5, Jeffery did it. 

4 And because he proved that we had met every demand for lightness, 


y, speed, power, economy and comfort, the resultis mighty gratifying to us. 






Glenn Curtiss Says: 


**T have been running the 
new Jeffery Six, and I am 
glad to report to you_ that 


The best dealers everywhere in the country are organizing new 
companies and dropping other lines to sell this car, and the motor car 
1} buying public who have been paying much more for big, heavy, un- 
economical cars, and much less for cheap, uncomfortable cars, are 



















driving Jeffery cars this season. f| the car is as pore o it looks 
The Jeffery Six is a duplicate of the wonderful Jeffery Four, ex- — ‘The aaies aa 
cept for size. The cylinders are cast in pairs. This car, which sells at | to-date in every respect and 
$2,250, is ina great many ways as remarkable among Sixes as its smaller incorporates the latest Euro- 
") brother is among the Fours. We built it for those who will drive pean practice throughout. 
nothing but a Jeffrey car, but who prefer a Six. It is light—actual scale - Ithas plenty of power and 


speed and is easy riding and 
very easy to handle. The 
engine is quiet and pulls 
cannot be built, exceptionally well on direct 
The motor—3%4 x 5144 — develops 48 horsepower. The bear- drive at slow speeds. I wish 

ings are imported annular ball throughout. The ignition is Bosch to thank vou for your 
Duplex and the starting and lighting system is the U-S-L of course. : d 2 d y 
Wheel base, 128 inches, and wheels 36x414—on enclosed cars 37x5 prompt de avery — com 
—full floating rear axle. Rayfield carburetor, Warner autometer, teous treatment. 
ammeter, engine driven power tire pump, Rothschild body w ith 
extra wide doors and low, deep seats. This car is made with 
five-passenger touring or two- -passenger roadster body at 

$2250; six-passenger at $2300; Sedan, five-passenger, $3250, 
and Limousine, at $3700. 


weight, 3,570 pounds, with full equipment. We made it luxurious and 
df beautiful without making it extravagant. We know that a better Six 














































The Thomas B. Jeffery Company 


Main Office and Works, Kenosha, Wisconsin 
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Making the Automobile Comfortable in 
Winter 
By George Petman 
N at least one respect the motor world of to-day is 
vastly different from the motor world of yesterday 
Whereas not more than a year or so ago the motorist 
who braved every summer storm, packed his car away 


almost literally in moth balls—during the winter 


months when Jack Frost held sway, now drives the 
year around it is a tendency that is becoming more 
and more marked each year In a great many cases 
those who purchase cars when the new models come 


through in the fail or in the late summer, purchase two 
bodies to fit the one chassis—an open touring body for 
use during the remainder of the sum 


mer and a closed body, or either the r 





limousine or landaulet or coupé type 
for use in the winter months. But even 
where two bodies are not purchased the 
oli-year motorist is becoming ever more 
prominent nd there are abundant 
} 


reusor hy thi hould be so 


In the first place, the open car of a 


few years act Was ah open one In 
ve! truth—it afforded little protec 
tion to those who occupied the tonneau 

its and even less to the driver and 





The day of the 


partiy closed forward compartment had 


his “left. hand man 


not yet dawned To tour in winter 
then meant swathing one’s self in layer 
upou layer of heavy robes until the 
tout ensemble presented more the ap 
penrance of a mummy than of anything 
else And even when it was possible to prevent chills 
chasing themselves up and down one’s back, real com 
fort still perched alluringly on the horizon 

With the advent of the closed front touring body, 
conditions were very much improved. Chil! blasts from 
the sides were effectually stopped, and at least one 
layer of rebes was rendered unnecessary Later, manu 
facturers saw light in the deep scuttle dash that so 
long had been in vogue in England and on the Conti 
nent, and it slowly commenced to appear on American 
cars Now, there scarcely is a car marketed that has 
net a scuttle dash, and certainly there are none that 
are minus front doors 

Strangely enough, however, little attention has been 
for increasing the comfort of 
Although the 


the person who sits beside him may now ride 


paid to the necessity 
those who ride in the tonneau seats 
driver and 
in comparative comfort when the wintry winds do blow, 
those who ride in the tonneau still are constrained to 
disguise themselves with robes and furs And this is 
all the more remarkable by reason of the fact that of 
the two seats, the tonneau seat is by far the colder 
No doubt this is due in part to the fact that little or 
no heat from the engine penetrates to the back of the 
cnr Another factor which undoubtedly contributes 
to the chill atmosphere that per- 
vades the tonneau of most cars 
is that the windshield and the 
scuttie and the lines of the body 
tend to produce eddy currents 
which are swept over the front 
seats and down into the space be 
tween the back of the driver's 
seat and the back of the car 

As far as is known, bo manu 
facturer thus far has made any 
provision for warming the ton 
neau of his car during cold 
weather, though manifestly there 
is a crying need for some device 
that will contribute to the com 
fort of passengers in the rear 
seats A simple exhaust gas 
heater or a radiator receiving its 
warmth from the water in the 
engine jackets would serve the 
purpose excellently, and either 
method has the advantage that 
it is neither expensive to install 
nor to maintain. To warm the 
driver's compartment is considerably simpler than to 
warm the tonneau, of course, and this probably ac 
counts for the greater attention that has been paid to 
the comfort of the driver. The simplest method of 
providing warmth is to insert a small grating in the 
floorboard and to provide it with a means whereby the 
openings can be varied to suit the temperature require 
ments of the drivet Iteat generated by the engine then 
would be forced through the grating by the draft 
created by the cooling fan, and as exhaust products 
cannot escape beneath the engine hood no objection can 
be found to this method 

Devices of the kind tend to maintain only the lower 
extremities of the body at their normal temperature 
of course, and as it is absolutely essential that the 





An electrically heated glove and heating 
units laced to wheel. 





Fig. 1.—Section of a double carbureter for use of gasoline or 
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driver's hands be on the steering wheel during the 
whole of the time the vehiéle is in motion, some other 
means of keeping his hands warm must be adopted. 
For this purpose there has been placed on the market 
an exhaust gas heated steering wheel, though it has 
not come into very great use owing to its complication, 
slight as it is in fact. Much preferred are the elec- 
trically heated steering wheels that are available. 
These devices operate on exactly the same principle as 
the ordinary electric heater except that being consider- 
ably smaller, they consume very much less current. In 
one type, the wheel complete is supplied by the maker 
and may be placed at the top of the steering post 
instead of the regular wheel. In another type, two 
grips containing the heating units lace to the exist- 








January 3, 1914 


the exhaust pipe is made up in a worm tube inside the 
vessel A. Inside is a filter C of wire gauze, into which 
the solid naphthalene is placed, thus retaining solid par- 
ticles. When melted it runs down by the small tube B, 
which lies close to the hot exhaust pipe D so as to allow 
the naphthalene to reach the carbureter in the melted 
state. The carbureter is also kept hot by the exhaust 
gases by way of D' and the circulation of hot gases is 
regulated by the vanes G and H. 

In Fig. 1 is seen the special carbureter, it being made 
double for the use of gasoline or naphthalene. On the 
left is the usual float-feed gasoline carbureter. The 
second one has also a float. The two spray nozzles J 
and /' work within a common chamber A, this chamber 
being placed between the jacket L having hot gas cireu- 
lation and a second chamber S above, 
for extra air inlet. The naphthalene 
spray nozzle is seen at /, and air is 
drawn in for the mixture at K. Extra 
air is admitted in S by working the 
screw BP. 

The combustible used in this case is 
erude naphthalene whose price in the 
region of Paris is $1.20 per 100 kilo- 
grammes (220.5 pounds). The follow- 
ing tests with the automobile were 
made under the direction of the Arts 
and Crafts Institution of Paris (Con- 
seryatoire des Arts et Metiers) and 
took place on the road between St. Ger- 
main and Vernon, on a distance of 52.7 
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ing wheel and therefore can be removed when not 
needed Another device that only recently has come 
into fairly general use—as a matter of fact, all these 
devices are new—is the electrically heated glove a pic- 
ture of which is reproduced herewith. The gloves con- 
tain the heating units coiled around inside the fingers 
and terminating in contacts so arranged that a natural 
zrip on the steering wheel brings them against other 
contacts (on the wheel) connected with the source of 
energy which usually is the lighting storage battery. 
Thus, shifting the hands slightly disturbs the connec- 
tion and permits the gloves to cool slightly in case their 
temperature becomes too high for comfort. 

Electrically heated shoes—or overshoes—have yet to 
put in an appearance, though the necessity is not as 
great for the reason, already made plain, that sufficient 
heat to keep the driver's feet warm can be obtained 
from the engine. But to those who ride in the tonneau 


they would prove a boon indeed. 


Lessening the Fuel Cost of Motors 


By the Paris Correspondent of the Scientific American 


= LD the comparatively valueless naphthalene 
come into general use for internal combustion ,.mo- 





Electrically heated steering wheel wound 
with heating coils. 


kilometers (32.74 mlies) each way, or 
a total of 105.4 kilometers (65.5 miles). 
The motor had been started up by gaso- 
line a few minutes beforehand, so that 
the run could be made on the other fuel alone. The 
following results were obtained: Duration of test, 
3 hours 19 minutes 30 seconds; stops (motor stopped), 
15 minutes 30 seconds; net time of test, 3 hours 4 min 
utes; distance covered, 65.5 miles; state of road, good 
macadam route with average grades. Mean speed, 34.4 
21.4 miles); highest speed taken 


kilometers per hour 
(upon 1 kilometer: 0.62 mile), 42.3 kilometers per hour 
(26.3 miles); consumption of naphthalene, 14.906 kilo- 





grammes (52.95 pounds). 
From the above figures, the consumption of fuel is 
14.228 kilogrammes (31.36 pounds) for 100 kilometers 





(62.1 miles). As regards working of the motor, the 
following favorable observations were made. At the 
beginning of the test the motor was started up with- 
out difficulty with naphthalene as fuel, after the use 
of gasoline in the cylinders. During the trial the motor 
ran regularly as usual and no failures or shocks were 
noted. After each stop, the motor could be started 
up easily without using gasoline. At the exhaust there 
is little or no smoke, except in the up-grades. On the 
next day it was found that the motor was clean inside 
and in good working shape, without deposits. It is spe- 
cially noticed that there were no deposits of naphtha- 
lene in the crank-box. A second test was made to show 
the time needed to start up the 
motor. With the motor cold, it 








naphthalene. 


tors, it will almost work a revolution in the cost of 
fuel in this most extensive field, so that the following 
account of recent tests made with the combustible in 
France should prove of interest. It is given by M. 
Ventou-Duclaux, a prominent member of the Automo- 
bile Club technical commission, and an authority on 
all such subjects. The tests were made upon a Renault 
motor car of the taxi-auto type, the motor having been 
transformed for the present use, it being a 12 horse- 
power 2 cylinder, 102 millimeters bore and 120 stroke. 
The special devices for naphthalene fuel were the result 
of two years study by Engineer G. Mohr, and they 


ure shown in the illustrations. 


The naphthalene is melted in a vessel heated by the 
exhaust gases of the motor (Fig. 2), and to this end 





Fig. 2.—Apparatus for lique- 
fying naphthalene. 


Was started on gasoline, and 
after 13 minutes 37 seconds it 
could be run on the other fuel. 
At this time it was seen that the 
solid material in the chamber 
was not all melted. The motor 
was stopped during ten minutes 
and was then able to start upon 
naphthalene without difficulty. 
With a 16-minute stop it was re- 
quired to use gasoline in order 
to start again. 

The figures given show that 
the cost of fuel on a basis of 100 
kilometers is: 14.228 X 0.06 
O.S5 frane (16.5 cents), or for 
100 miles, $0.28. By adding the 








small amount of gasoline used, 
this can amount to 1.00 france, or 





even less ($0.32 per 100 miles), 
while the same motor would have 
consumed 10 liters (2.64 gallons) 
of gasoline, representing a cost 
for 100 kilometers of 5 franes (or for 100 miles, $1.60). 
The difference between these figures will show the great 
economy realized. It is interesting to note that the 
ensemble of motor, carbureter and heating device does 
not reach more than 22 pounds per horse-power. The 
present tests allow of predicting other applications of 
the new fuel, such as for power wagons especially, and 
it may prove to be of great use in this field in cases 
where the power wagon is to transport material having 
a low value. For use in stationary engines it will also 
be available, and the cost for power will now be only 
0.4 cent per horse-power ‘hour. Fire risk will now be 
much less, for the gasoline tank is a very small one 
and besides can be removed when not in use for motor 
starting. 
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New Materials for Paper Making 

JE are accustomed to regard paper as a thing of 
very little intrinsic value, and to treat it as one 
of the negligible details of business. For all that it is 
one of the most important and necessary articles of 
modern industry. The report of the Bureau of the Cen- 
sus places it as twenty-first on the list of manufactured 
products rated according to value. In the year 1909, 
the value of the paper and paper pulp manufactured 
in the United States was $267,657,000. This being the 

year 1913, the value is considerably greater. 

Each year finds new uses to which this valuable mate- 
rial may be put, and hence each year the price of paper 
and of pulp rises. At present the chief source of pulp 
for the common grades of paper is the wood of certain 
pine, spruce and fir trees. The supply is limited, and 
the rate of consumption is increasing so rapidly that 
the entire supply is threatened with exhaustion in a 
few decades. Such is the ever-increasing demand for 
wood pulp that scientific men and inventors have been 
spurred on to search for substitutes for wood pulp. 
There can be no doubt that great pecuniary reward will 
be earned by the man who devises new processes and 
machinery which will make the paper manufacturer 
independent of the wood pulp supply. 

A material suitable for the paper manufacturer's pur- 
pose must first of all yield a fiber that will “felt,” in 
other words a fiber that will interlock and cohere in 
a homogeneous sheet. Many vegetable substances will 
meet this requirement, but a second and more practical 
consideration enters which is not so easily met. The 
substance must be such that the material from which 
the fiber is to be extracted may be readily broken up, 
Moreover, the material 
must be available in sufficient quantity to make manu- 
Lastly, the resultant 


so as to liberate the fibers. 


facture commercially successful. 
product must be so cheap as to compete successfully 
with the paper made from wood pulp. 

Numerous attempts have been made to employ the 
various vegetable by-products, such as sugar cane stalks, 
sugar beet pulp, ete. Until these products can be made 
into paper at a price of less than 3 cents a pound, there 
is no immediate hope of commercial success. 

Before wood pulp was introduced about forty years 
ago, straw was largely used to furnish the fiber. But 
as it was possible to manufacture wood pulp paper at 
considerably less cost, this source of material was large- 
ly abandoned. However, it is quite possible that as 
soon as the price of wood pulp becomes so great as to 
make the manufacture of straw pulp profitable, the 
industry will be revived. 

Prof. Reinke of Brunswick, Germany, has recently 
patented a process for obtaining cellulose from the 
refuse of tanning factories, especially pea and’ bean 
straw, and the straw and trimmings of asparagus. The 
trimmings, which constitute about 30 per cent of the 
weight of asparagus as it comes to the factory, decay 
very rapidly and have hitherto been used almost solely 
as a fertilizer, although they have been dried and em- 
A sort 
of wrapping paper made from them as an experiment, 
Flavoring extracts are made 


ployed as packing material to a small extent. 


proved to be unsalable. 
from these trimmings, but Prof. Reinke’s experiments 
have proved that the refuse of this industry can also 
be converted into cellulose. Still larger quantities of 
cellulose can be produced by heating asparagus straw 
or after-growth with sulphurous acid or soda lye in 
autoclaves, under four to six atmospheres pressure for 
from one hour to three hours. The cellulose is obtained 
in fiber of various lengths, and can be converted by 
grinding, washing, treating with permanganate, sul- 
phurous acid, and the like, into material suitable for 
the production of paper, felt and other cellulose products. 

A lucrative cellulose industry might be established by 
co-operation between growers and canners of asparagus. 
According to Prof. Reinke the factory trimmings yield 
1S per cent of cellulose, amounting to about 15 pounds 
of cellulose per acre, while the asparagus straw (vines) 
yields 9 per cent, or about 174 pounds of cellulose per 
acre. 

The production of cellulose from pea and bean straw 
is of great economic importance, because these materials 
have hitherto been almost worthless. Pea straw is 
used in small quantities as fodder, but it is usually 
plowed under. Bean straw is burned, and the ash has 
little value as fertilizer. Prof. Reinke has obtained 
cellulose of good quality by macerating both of these 
materials with lye under pressure. The process is simi- 
lar to that employed from asparagus, but the product 
is superior both in quality and in quantity and is suit- 
able for the manufacture of nitro-cellulose, viscose, etc., 
aus well as for paper making. Pea straw yields 24 per 
cent, bean straw 33 per cent of cellulose, but this differ- 
ence is more than compensated by the difference in the 
crop of straw per acre, so that one acre of peas yields 
127 pounds, and an acre of beans 116 pounds of cellu- 
lose. 

It has been proposed to use various weeds, grasses, 
cornstalks, sugar cane stalks, and many other vegetable 
matters, to furnish fiber. But in comparison with pulp 
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wood, these materials are still commercially negligible. 
About forty-five to fifty per cent of the material of the 
wood can be made into a fiber paper. Ordinary straw 
yields about forty-five per cent, while cornstalks, 
grasses, etc., do not generally yield more than 25 per 
cent. 

A recent report by Dr. Frederick Finch Strong on 
the manufacture of paper from a species of marsh grass, 
gives promise of a material that may become of com- 
mercial importance as the price of paper and wood pulp 
increases. The source of the fiber is a kind of marsh 
grass known as “big saw grass.” This grows in im- 
mense quantities in the everglades of Florida. The 
largest patch extends over an area of about six hun- 
dred square miles. The stalks grow about four feet 
high, and the blades or leaves grow about an inch wide 
and up to about six feet in length. The leaf has a very 
sharp saw edge that cuts the flesh like a razor. It 
is possible to harvest two or three crops of this grass 


each year, and it would be very easy to obtain enough 
of the material to make commercial working successful. 
The method of preparing this grass for pulping differs 
from that used in making wood or straw pulp. The 
material is taken green and instead of being chemically 
digested, or ground, it is run through a mechanical 
digester that strips off the green outer covering and 
exposes the fibers. Soda or sulphite solution will not 
attack the green fleshy cover, but as soon as it is re- 
moved, the fiber bundles readily disintegrate into fibers 
under the action of a weak caustic solution and low 
pressure steam. The fiber that results can be made into 
a great variety of good papers. 

At the February meeting of the London Society of 
Arts, Beadle and Stevens described Routledge’s experi- 
ments in the utilization of bamboo fiber for paper 
making. Raith demonstrated in 1908 that unbleached 
bamboo pulp could be produced at a cost of about $30 
a ton, one third of which sum is required for chemicals, 
as bamboo canes need a preliminary cleaning in order 
to enable the product to be bleached well. Beadle and 
Stevens also mentioned as exceedingly well adapted to 
paper making, the fibers of Hedychium coronarium, the 
“sweet snow” or “wreath flower,” a plant which grows 
in India, Central and South America, and West Africa. 

Another fiber-producing plant is a Cryptostegia, which 
is cultivated in the Bahama Islands and attains a height 
of 13 feet or more in one year. Excellent paper pulp 
closely resembling that obtained from rags is yielded 
by Ponzolria hypolenca, a plant which grows in Ger- 
man Southeast Africa, but is not cultivated, although 
it certainly could be grown with profit. 

The success of Reinke’s experiments with aspa 





agus, 
pea and bean straw suggests the advisability of apply- 
ing the same process to other material which is now of 
little or no value—for example, the fallen leaves of 
deciduous trees. The chlorophyl, carbohydrates and 
most of the mineral ingredients of the leaves are drawn 
back into the trunk before the leaves fall. The fallen 
leaves contain little else than cellulose, which has only 
slight value as a fertilizer. The toughness of the fibers 
is proved by the fact that the skeletons of the leaves do 
no decay until late in winter. 

Recently a scheme was proposed in the handling of 
sugar cane that would allow of the extraction of the 
sugar, and the utilization of the fibers of the stalks. 
It was proposed to shred the cane on the plantations 
into a kind of coarse silage. This shredded material 
was then to be dried at the plantations, and shipped to 
the sugar mills, where the paper mill is also located. 
Here the sugar is to be extracted, and the stalk’s mate- 
rial made inte paper. But it is found that by the time 
the planter buys the coal to dry the cane, and pays 
the cost of transportation, he has paid out more than 
the fiber is worth. This process loses sight of the fact 
that cane stalks are used as fuel in sugar mills, thus 
saving the cost of any other fuel that would have to be 
employed in extracting the sugar. 

A number of inventors have found ways of using the 
wood of the southern pine in making paper fibers. The 
wood of these trees is very resinous, and as a conse- 
quence the fibers are very hard to digest by the use of 
any of the well-known methods. By suitable treatment 
it is possible to break up this resinous binder, extract 
the pulp and save the resin. It is claimed by some in- 
ventors that the resins alone will pay for the cost of 
the extraction of the fibers, but for all that it seems 
that these processes cannot compete with the northern 
wood pulp processes. 

A plant has been established in Louisiana to use saw- 
mill shavings. A heavy wrapping paper is manufac- 
tured, and the plant saves the by-product of turpentine 
and resin. 

One inventor, C. L. Weiberg (patent No. 1,025,435) 
has devised a process for utilizing the fibers from 
banana stems, tobacco, hemp, okra and seagrass, and 
severdl inventors have suggested processes for extract- 
ing fibers from peat. But the laws of economics are as 
inflexible as laws of nature, and until the price of the 
northern wood pulp rises to a higher figure than at 
present, these processes must wait for commercial de- 
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velopment, serving meanwhile little more than reserve 


processes, 


Wireless Telegraphy in the New York Fire 
Department 

LMOST simultaneously with the successful appli 
4 Acation of wireless telegraphy to moving trains for 
signalling and other purposes of communication, comes 
the announcement of its use in the fire alarm telegraph 
bureau of a great city with extensive water front and 
large shipping interests. 

A successful test recently has been made of au in 
stallation at Fire Headquarters, New York city, where 
by an operator at the central station of the telegraph 
bureau is able to maintain communication with a fleet 
of fireboats as they proceed about the waters of the 
harbor in answering an alarm, or when they are in 
actual service, as, for example, at a skip on fire at 
anchor. This new equipment involves a simple installa 
tion of wireless apparatus at Fire Headquarters in 
East Sixty-seventh Street, with an operator always on 
duty and a similar equipment on the fireboats which, 
so long as they remain at their station, are in touch 
with the telegraph bureau by the fire alarm telegraph 
and by telephone. As yet the equipment has been pro 
vided only for the large fireboat “James Duane,” but 
it has worked so successfully and proved its utility 
that it doubtless will be extended to others of the fleet 
of ten fireboats which the city of New York maintains 
to protect its shipping and the water front. 

The apparatus installed has an effective working 
range of about 25 miles, and is capable of being tuned 
to any wave length. Just as soon as the fireboat pulls 
out into the stream to answer an alarm, the operate: 
on board goes to his instruments and establishes com 
munication with headquarters. The fireboats, on ac 
count of their great pumping and hose capacity, respond 
to a large number of alarms from boxes on, or near 
the water front, and in so doing make trips of consider 
able length. Many of these alarms are inconsequential, 
or even false, and the first land engine company to ar 
rive often deals with the fire satisfactorily. As soon 
as the fire is put out, or the false alarm investigated, 
the officer in charge telegraphs the fact to fire headquar 
ters and this may be within a very few minutes of send 
ing the original alarm. With the new system, if there 
is no need for the services of a fireboat, the wireless 
operator at the central telegraph station transmits an 
order to the boat on its-way and it returns to its station, 
thus obviating the useless journey with the consump 
tion of coal, which is no small item, and also what is 
more important, the leaving of territory unprotected. 
This is indeed serious, as one or more fireboats may 
proceed a considerable distance in answering an alarm 
of no importance, while in their absence there may be 
an outbreak of fire where their services are needed. 
One or two occasions of this kind have oecurred in New 
York within the last year so that the danger is more 
real than fancied. 

At a recent demonstration at which a representative 
of the ScrleNTIFIC AMERICAN was present, an alarm of 
fire from a box at Ninety-sixth Street apd West End 
Avenue was turned in. That being a station at which 
the fireboat was due, the “James Duane” immediateis 
got under way and proceeded out in the stream and up 
the Hudson River. Ten minutes later the wireless oper 
ator at headquarters, as if it had been a false alarui, 
sent out a message ordering the captain of the “James 
Duane” to return to quarters and a confirmation of the 
receipt of this order was immediately received. <A few 
minutes later the commanding officer of the fireboat re 
ported to headquarters over the ordinary telephone that 
his company had returned and that the messages had 
been received promptly and correctly. 

In addition to the usefulness of wireless on the fire- 
boats already suggested, the possibility of receiving 
wireless messages from ships at sea at fire headquarters 
and sending out assistance to vessels approaching the 
port with fires below their hatches, is also to be con 
sidered, as well as the summoning of assistance from 
ships at anchor where fire breaks out suddenly. As 
now even cargo steamers are generally provided with 
wireless equipment, it would be possible to summon 
assistance within a very few moments after a fire is 
discovered that the crew cannot cope with. Whether 
the usefulness of wireless on the fireboats protecting 
our large harbors may lead to their availability for 
deep sea service is, of course, problematical, but it wili 
be seen that this new adjunct is not without possibili 
ties in this direction. 

Tobacco Growing in England.—The experiment of 
introducing the cultivation of tobacco in England ts 
being carried out by an organization known as the 
Tobacco Growers’ Society under the supervision of an 
expert from Rothamsted. The principal plantation is 
in Hampshire, where a large curing barn has been 
built. Treland has now about 150 acres under tebacco 
and small experiments of the same sort are under way 
in Scotland and Wales. 
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A Quick Reference Table for Commercial Motor Vehicle Buyers 


Compiled by C. Edward Palmer 


man buys a motor trucl hich, in his opinion, is be 
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illing to sell to small merchants on casy payments and to supervise the installation of motor service. 
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and Delivery Wagons Arranged According to Carrying Capacity 


Hence he is usually concerned more with tonnage 


betically with their products and their products 


it has not been considered necessary to provide a separate column in which the number of cylinders 


most representative models of each manufacturer are listed and the prices, with very few excep 


manufacturers at prices ranging from $100 upward, 


GASOLINE COMMERCIAL VEHICLES 


orit teoline trucl have ur-culinder motors, 
, th { n e, I c-pou and price are given 
hassi } B ‘ in a eat variety of forms are 
of truck manufacturers a 

Name and Address of Manufacturer 

Al ! & RK la fa i x Newt wh. N.Y 

Adams Bros. ¢ Findlay, © 

Ad ral Motor Car Co., St. Louis, Mo 

Ice Manufacturing Co., New York ¢ 

Cincinnati Motor Manufacturing Co., Cincinnati, O 


Armieder Co., Cincinnati, O 

Atterbury Motor Car Co., Buffalo, N. Y 
The Autocar Co., Ardmore, Pa 
Available Truck Co., Chicago, I 
Avery Co eoria, Lu 
©. L. Barker, Norwalk, Conn 

Beck & Son, Cedar Rapids, Ia 

Durant-Dort Carriage Co., Flint, Mich 
Beasemer Motor Truck Co., Grove City, Pa 





Blatr Man uf iring ¢ Newark, O 
Brockway Metor Truck Co., Cortland, N. Y 
Brown Cor ierical Car ¢ Peru, Ind 


Buick Motor C« Flint, Mich 
Huselton Motor Co, Butler, Pa 
The |} A. Casey Co., Billerica, Mass 

hase Motor Truck Co., Syracuse, N. Y 

oleman Motor Truck Co., Ilion, N. Y 

ommerce M otor Car Co., Detroit. Mich 

ontinental Truck Manufacturing (o., Superior, Wis 
orbitt Auto mobile Co., Henderson, N. ¢ 
oupie-Gear Wheel Co., Grand Rapids, Mich 

row Motor Car Co., Elkhart, Ind 

rown Comm ercial Car Co., Milwaukee, Wis 
Danielson En gine Works, Chicago, Ill 

Dart Manufa cturing Co., Waterioo, la 

Dayton Auto mobile Truck Co., Dayton, O 

Day Automo bile Co.. Detroit. Mich 

Dispatch Mo tor Car Co., Minneapolis, Minn 

Dorris Motor Car Co.. St. Louis. Mo 

Duplex Power Car Co., Charlotte, Mich 

Duryea Motor Co., Saginaw, Mich 

Evans Limited Commercial Car Co., Nashville, Tenn 
Federal Motor Truck Co., Detroit, Mich 
Durant-Dort Carriage Co., Flint, Mich 

Four Wheel Drive Automobile Co., Clintonville, Wis 








Gabriel Auto mobile Co., Cleveland, O 

The Garford Co., Elyria. O 

3. G. Gay Co., Ottawa, Ill 

ieneral Motors Truck Co., Pontiac, Mich 
iramm-Berns tein Co., Lima, O 


Harvey Motor Truck Works, Harvey, Ill 
Hatfleid Auto mobile Truck Co., Elmira, N. ¥ 
Hewitt-Ludio w Automobile Co., San Francisco, Cal 
Detroit-W ya ndotte Motor Co., Wyandotte, Mich 
Hupp Motor Car Co., Detroit, Mich 

Ideal Autom obile Co., Fort Wayne, Ind 
International Harvester Co., Chicago, Ill 

Juno Motor Truck C¢ Juneau, Wis 

Thomas B. Jeffery Co., Kenosha. Wis 
Kalamazoo Motor Vehicle Co., Kalamazoo, Mich 
Kearns Motor Truck Co., Beavertown, Pa 
Kelly-Sprin gfield Motor Truck Co., Springfield, O 
A. R. King Manufacturing Co., Kingston, N. Y 
Kissel Motor Car Co., Hartford, Wis 

Knox Automobile Co., Springfield, Mass 

H. J. Koehler 8. G. Co., New York city 

The Kosmoth Co., Detroit, Mich 

Krebs Com mercial Car Co., Clyde, O 

Krit Motor Car Co., Detroit. Mich 

William Landshaft & Son, Chicago, Ill 

Lange Motor Truck Co., Pittsburgh, Pa 
Lauth-Juergens Motor Car Co., Fremont. O 
Lewts Motor Truck Co., San Francisco, Cal 
Lippard-Stewart Motor Car Co., Buffalo, N. Y 
Cleburne Motor Car Co., Cleburne, Texas 

Light Commercial Car Co., New York City 
Chicago Pneumatic Tool Co., Chicago, Ill 
Locomobile Company of America, Bridgeport, Conn 
Longest Bros. Co., Louisville. Ky 

International Motor Co., New York City 

Mais Motor Truck Co., Indianapolis, Ind 
Mansur Motor Truck Co., Haverhill, Mass 
Nordyke & Marmon Co., Indianapolis, Ind 
Martin Carriage Works, York, Pa 

Mason Motor Co., Waterloo, Ia 

W. H. MelIntyre Co., Auburn, Ind 

D. F. Poyer Co., Menominee, Mich 

Messinger Manufacturing Co., Tatamy, Pa 
Miller Car Co., Detroit, Mich 

Bowling Green Motor Car Co., Bowling Green, O 





New Haven Truck and Automobile Works, New Haven, Conn 
Mogul Motor Truck Co., St. Louis, Mo 

Jas. W. Moon Buggy Co., St. Louis, Mo 

Pacific Metal Products Co.. Torrence. Cal 

Mora Power Wagon Co., Cleveland, O 

Moreland Motor Truck Co., Los Angeles, Cal 
National Motor Truck Co., Bay City, Mich 

Nelson & LeMoon. Chicago. Il 

Tegetmelier & Riepe Co., New York City 

iE. L. Epperson Commercial Truck Co., St. Louis, Mo 
}Uld Reliable Motor Truck Co., Chicago, Ill 

;Packard Motor Car Co., Detroit, Mich 
iPalmer-Meyer Motor Car Co., St. Louis, Mo 
Paimer-Moore Co., Syracuse, N. Y 

The Perfex Co., Los Angeles. Cal 

Peerless Motor Car Co., Cleveland, O 

I ce-Arrow Motor Car Co., Buffalo. N. ¥ 

Pope Manufacturing Company, Hartford, Conn 
}Universal Machine Co., Milwaukee, Wis 

}Alma Motor Truck Co., Alma, Mich 

{Robinson Motor Truck Co., Minneapolis, Minn 
iRockford Motor Truck Co., Rockford, Ill 

Sayers & Scovill Co., Cincinnati, O 

Sandusky Automobile Parts and Motor Truck Co., Sandusky, ¢ 
Sanford Motor Truck Co., Syracuse Y 


International Motor Co.. New York City 

Service Motor Car Co.. Wabash, Ind 

+. A. Schacht Motor Truck Co., Cincinnati, O 

A. O. Smith Co., Milwaukee, Wis 

Speedwell Motor Car Co... Dayton. O 

Standard Motor Truck Co... Detroit. Mich 

Star Motor Car Co., Ann Arbor, Mich 

F. B. Stearns Co., Cleveland, O 

egeman Motor Car Co., Milwaukee, Wis 
Sternberg Manufacturing Co., Milwaukee, Wis 
Stewart Motor Corporation, Buffalo, N. Y 
Stewart [ron Works, Cincinnati, O 

Studebaker Corporation of America, Detroit, Mich 
Sullivan Motor Car Co.. Rochester Y 

rifin Wagon Co.. Tiffin. O 
Transit Motor Truck 


Louisville, Ky 


Under 1 ton 


33, $1,350 
25, $1,500 
13, $750 
22, $1,250 
20, $900 


23, $1,650 
15, $1,000 
30, $1,650 


34, $855 
15, $875 
33, $950 


33, $1,500 
23, S800 
45, $2,100 


23 «$600 


22 13900 


25, $1,500 


20 (Prices 
38, $1,250 


23, $850 


36, $1,500 


, 20, $630 


28, $900 
20, $1,000 


30, $1,650 
25, $800 
10, $475 


30, $2,500 

28, $800 
$800 

25, $1,125 


22, $850 
25, $1,500 


28, $1,350 
30, $1,700 
16, $900 

25, $1,500 
25, $1,400 


30, $1,500 


30, $1,600 


30, $1,500 


35, $1,050 
1 $025 
25, $1,600 





Tons Capacit 


$2.100. 2, 30, $2,500 
1, 25, $1,475 


28, $2,200 34, $2,500 


30, $2,000. 2, 40, $2,650 


40 (Price s on applicati 
35 2,000 


1 
1 
1 
1, 28, $1,275 
1 
1 
1 44,40,$1,500| 





i! 
1: 2 46,40, $3,250 
i! 

l 

I 

1, 30, $1,650. 244,40, $2,700 
1, 34, $1,200. 2, 40, $2,100 
Lis $1,950 2, —, $2,400 
1 '¢,35, $1,500 

1 '4,23,$2,000 


1, 32, $2,300. |2, 35, $2,800 
1 46,28, $2,000 

1, 30, $1,300. \2, 40, $1,775 
1, 25, $1,500. |2, 30, $2,650 
Combinatio|n body 


2. 45, $2,500 
2, 26, $2.400 


1, 30, $1,000 
1 44,30, $1,800 


1 49,29, $3,600 
1, 35, $2,000 


2, 29, $2,800 


25, 32.600 
2. 45, $2,750 


2, 27, $2,650 


1, 30, $1,500. 244,45, $2,500 


yn applicatio r 
35, $2,800 


to 


1, 38, $1,500 


1 


1 


46,30, $1,700 


14.25, $2,000 

38, $1,850. 244,38, 2,750: 
2, 40, $3,000 

24, $725 


46.23, $1,775 





28, $1,450. 2, 35, $2,250 
30, $2,250. 2, 35, $3.000 
30, $2,100. 2, 30, $2,800 

2 4,40, $3,250 








16,35, $2,300 


25, $1,350 





32, $2,000. 2, 32, $2.700 
oo] 2,750 2 14,—, $3,200 
Lo 30, $2,400 

35, . 2, 40, 

lo , $2,300 


46,35, $1,800 
2, 30, $2,400 


30, $1,700 


1 46,30, $2,501 





1 44,30, $1,806 : 
1 44,35,$1,975 45, $2,500 
1, 25, $1,400 
1 44,32, $1,986 10, $2,350 
1, 20, $1,925 
1, 30, $1,800 °, 35, $2,250 
1 44,30, $2,104 
1, 26, $1,000. | ?, 35, $1,250 
ore >, 35, $2,750 
>, 28, $2,900 
1, 30, $1,600. | 2, 35, $2,000 
1, 20, $1,350 
2, 26, $3,006 
1 44,32, $2,250 
1, 30, $1,350 ; 
1 44,30, $2,200/2, 35, $2,500 
2, 35, $2,500 
35 A mbulance and 
1 >, $1,900 
i $1,660 
1 ‘4,40, 31,800 2, 40 
2, 29, 


1 


l 
1 
1 





2, 27, $2,850 
14 35, $1,800 


30, $2,250 35, $2,950 
2 


2,800 


20, $1,150 


18, $1,050 
30, $2,000. 2, 35, $2,600 
23, $2,000. 2, 27, $2,850 


y. Horse-power and Price 


3-34 6 and over 


3, 36, $3,500. 4, 36, $3,700. 5, 53, $4,350 


», 29, $3,500 
3, 50, $3,350 5, 50, $4,250 


on) 


3, 50, $1,800 


3 44,40, $3,750 . 


4, 40, $3,500 


3 49,24, $4,250 (4 wheel drive )5,36, $4,850 4 wheel drive 


3, 40, $3,300 4, 45, $4,000 6, 50 $4,500 
5, 45, $4,500 


3, 30, $3,400. 4, 40, $3,900. 5, 40, $4,500. 7, 65, $5,600 


$3, 45 


3, 36, $4,000 


3, 29, $3,500 . 5, 29, $4,500 
3 44.40, $3,501 5. 40, $4,500 
3 46,45, $3,601 5, 60, $4,500 
3, 32, $3,200 5, 44, $4,200 


3, 45, $3,400 


3, 39, $3,400. 4, 39, $3,500 

3 49,45, $3.350 ° ces 

346 3.350 .. 6, ... $4,500 
° 8, 40, $3,200 


3, 45, $2,750 5, 45, $3,250 
3, 40, $3,450 5, 50, $4,500 
3, 40, $3,500 5, 50, $4,750 


5, 40, $4,800 


3, 40, $4,000 5, 40, $4,500 

3, 48, $3,400 5, 48, $4,000. 7 14.48, $5,000 

3, —, $3,400 i + 
4.55 (Prices on application 

3 $3,200 


3, 35, $3,400 5, 45, $4,500 
5, 50, $4,300. 6, 60, $4,600 
3, 45, $3,150. 4, 55, $3,500. 5, 65, $4.500. 6, 65, $4,900 


3, 58, $3,150.\4, 65, $3,500. 5, 80, $4,500 
3, 40, $2,750 


4.000. 5, 45, $4,500 
3 


6, 
3, 32, $3,500. 4, 32 550. 5, 40, $4,600. 6, 40, $4,650 


32, $3,700. 4, 32, $4,000. 5, 32, $4,500. 6, 32, 
5, 38, $4,500 
3, 50, $3,350 5 50, $4,350 
3, 45, $3,500 


3, 40, $3,200. 4, 45, $3.500. 5, 50, $3,800 
Hearse bodie s 


, 5, 31, $4,800. 614,31, $5,800 
3, 45, $2,975 . 





314,40, $3,750 6, 50, $4,750 
4, 40, $3,750 6, 40, $4,400 
3, 32, $2,850 
5, 36, $3,800 
3, 45, $3,500. 4, 45, $3,950 
3, 29, $3,400. 4, 32, $4,000. 5, 32, $4,500. 7, 32, $5,000 
3 4.32, $3,500 5, 32, $4,500 
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SCIENTIFIC AMERICAN #5 
A Quick Reterence Table for Commercial Motor Vehicle Buyers—Concluded 


January 3, 1914 





Tons Capacity, Horse-power and Price. 
Name and Address of Manufacturer. ee ae Ce eee Sane — 
| 
Under 1 ton. 


Namo of Vehicle 














1-1% 2-2%. 3-3. 4 5 6 and over 
Trojan Toledo Carriage Co., Toledo, O. F : %. —, $1,500 
Tulsa Tulsa Automobile Manufacturing Co., Tulsa, Okla , oa %, 42, $1,350 : : 
U.s United States Motor Truck Co., Cincinnati, O , $2,800. 
Universal Universal Motor Truck Co. _Dessots. Mich 1 4,23, $1,95( ) | 
Van Winkle Van Winkle Motor Truck C Atlanta, Ga ‘ , 1 44,30, $2,250 2 44,30, $2, 
Veerac Veerac Motor Co., Anoka, Minn. %, 20, $925 
Velie Velie Motor Vehicle Co., Moline, Iii. %, 32, $1,600... \2, 32, $2,850. 3, 32, $3,350 
a iy. gf ont hay Me =. : mig vA Sid. a Save 2, 26, $2,750. |3, 26, $3,250. 4, 30, $4,000. 5, 30, $4,500. 7, 36, $6,000 
ade e Commerc r Co., Holly, Mich y + , $375 
Wagenhals Wagenhals Motor Co., Detroit, Mich 2/5, 20, $090. 
Ware Ware Motor Vehicle Co., St. Paul, Mina :|2, 40, $3,000 (4 wheel driv'e) 
Wichita Wichita Falls Motor Co., Wichita Falls, Texas ), $1,650. |2, 35, $2,100. 3 44,50, $3,250 
White The White Co., Cleveland, O. %, 23, $2.1 100 oy ro $3.000 . oa |3, 23, $3,700 23, $4,500 
White Star White Star Motor Co., Brookl 40, $2,000. 2, 35, $2,750 |3 = $8. 400. 4, 45, $3,700. 5, ' 45 5, $4,200 
Wilcox H. E. Wilcox Motor Car Co., ya. NY 20lis, Minn i 27 2, 29 13, (Prices on ap plication) 
Willt Willt Engine and Truck Co., Buffalo, NY ; 44, 23, $1,650 2, 32, $2,800. | 
Willys-Utility Gramm Motor Truck Co., Lima, O %, 27, $1,250 ‘ aa 
Witt-Will Witt-Will Co., Washington, D.C 1, 35 .12, 42 . 4, 50 (Prices on ap plication) 


The first figure in each case represents the tons capacity, the 


Since the majori.y of the gasoline commercial vehicles have 4-cylinder motors, this figure has been omitted from whe above table 
Bodies are usually 


second Some the coum -power, and the third the price. Only the most representative models of each manufacturer are listed. The prices for the most part for the chassis only 
made to order. 


Electric Commercial Vehicles 


As in the Gasoline Commercial Vehicle list, the prices are almost invariably for the chassis only. Bodies are built to order. 


Tons Capacity, Horse-power and Price 


Name of Vehicle Name and Address of Manufacturer 























ll 
_ 








Under 1 Ton 1-1%. 2-2% 3-3% 4 5 6 and over 
Argo Argo E lectric Vehic 0 Co., Saginaw, Mich L6, $1,900 1, 
Atlantic Atlantic Vehicle Co., Ne w York City Le, $1,960 3 2, $2,750 346, $3,375 5, $3,825 
Baker Baker Motor Vehicle Co., Cleveland, O be, $1,900 a 2, $2,800 34, $3,500 
Borland Borland-Grannis Co., Chicago, Il 4%. $2,100 
Builfalo Buffalo Electric Vehicle Co. Buffalo ~~ = 1, 
Capitol Capitol Truck Manufacturing Co., Denver, Colo 46, $1,800. 
Couple Gear Couple Gear Freight Wheel Co., Grand Rapids, Mich ; 5, $4,150 (Front wheel drive 
Couple Gear Couple Gear Freight Wheel Co., Grand Rapids. Mich 7 5, $5,000 (Four wheel drive 
Co. T Commercial Truck Company of America, Philadelphia, Pa Le, $1.940 1, $2,345 2, $3,050 5, $4,310 
Dayton Dayton Electric Car Co., Dayton, O 4s, $1,400 
Detroit Anderson Electric Car Co., Detroit, Mich 4g, $2,350. 1, $2,800 2, $3,750 5, $5,500 
Eldridge Eldridge Manufacturing Co., Boston, Mass 2, 5. _10.* 
G. M. C General Motors Truck Co., Pontiac, Mich 4g, $1,400 1, $1,500 2, $2,000 4, $2,650 5, $2,950 6, $3,200 
G. V. Electric General Vehicle Co., Long Island City 4g, $1,700 1, $2,100 2, $2,600 5, $3,700 
Urban Kentucky Wagon Manufacturing Co., Louisville, Ky lg, * 2 one Prices on appli cation) 
Victor M. & P. Electric Vehicle Co., Detroit, Mich 44, $1,550 1, $2,100 | 
Walker Walker Vehicle Co., Chicago, Ill lg 11% 2 |(Prices on appli cation) 
Ward Ward Motor Vehicle Co., New York City %, $1,450 144, $1,900 2 $2,950 
Waverley The Waverley Co., Indianapolis, Ind 4g, $2,000 1, $2,400 2 $46, $3,750 5, $4,500 





Scarcity of True Box Wood 

N the literature of the commercial woods of the 

world the word “box” appears frequently, applied 
oftentimes to woods that are widely distinct from each 
other. The word is usually employed with a prefix, 
even when the true box wood is meant, as Persian 
box, Russian box, Himalayan box, ete. In this article 
will be considered the wood of the box tree proper, 
the Burus sempervirens of the botanists, which has 
been so generally imported into the United States and 
England as wood for the engraver’s use. The German 
name of this tree is buxbaum; in French it is called 
buis; the Italian name is bosso, from which doubtless, 
its Latin name, Burus, is derived; and in Persia it is 
known as Shanda laghune. 

Its native home is Persia and the territory surround- 
ing the Black and Caspian Seas, but it is in general 
cultivation in many parts of the world, and grows suc- 
cessfully as far north as 52 degrees latitude. While it 
grows in the temperate and more tropical climates, 
it is only for export in southern Europe and in parts 
of southern Asia. It is at present derived mainly from 
the forests of the Caucasus, Armenia, and the Caspian 
shores. The wood of the best qualities comes from 
the Baltic Sea forests and is shipped largely from the 
port of Poti. It is grown also in all parts of India, 
and in many districts flourishes in a wild state. It is 
but little planted and protected for its wood, but is 
largely grown and highly esteemed in Europe for orna- 
mental and other useful purposes. To the gardener 
the box is a well-known, hardy evergreen tree or shrub, 
which seldom exceeds the height of from 12 to 15 feet 
in the United States, but in Turkey and Asia Minor it 
is sometimes found as high as 25 feet. The thickness 
of the trunk is often out of proportion to the height 
of the tree, because in full grown trees it varies from 
6 to 9 inches in diameter near the ground. 

Box wood is remarkably heavy (about 70 pounds per 
cubic foot), very hard, fine and straight-grained, takes 
a very high polish, and has a light yellow color. It is 
very liable to check in drying, and in order to prevent 
this the wood is placed in a dark cellar for from three 
to five years. At the end of this time the sapwood is 
removed with a hatchet and the heartwood again placed 
in a dark cool cellar or barn until wanted. For the 
best result the wood should be boiled for some time, 
and after it is dry, buried in dry sand until required. 

The box wood has been in great demand already by 
the Greeks and Romans, and Theophrastus classed it 
with that of ebony on account of its usefulness and 
very fine grain. Pliny described box wood and said 
that it is as hard to burn as iron, and observed that 
it is totally unfit for charcoal. Both Virgil and Ovid 
stated that the wood was used very early for making 


musical instruments. With the advance of civilization 
box wood came into use for wood carving, and for this 
purpose it soon formed an important article of trade. 
It was also used extensively in England very early 
in cabinet making and inlaying, turnery, and a multi- 
tude of other purposes. 

The use of box wood has been so very great that 
it is becoming scarce and consequently very costly. It 
is now so valuable that the trees are dug up by their 
roots and the latter are used for various articles of 
turnery. The root wood is very beautifully marbled 
or veined and the articles manufactured from it vary 
in value accordingly. The tree grows exceedingly 


slow, and the rate of consumption is far greater than 


the growth. No wood has yet been found to take the 
place of box for engraving, and for this the demand is 
great and the supply is limited. The want of the 
present day is a suitable substitute. 


Mechanical Management 

S° much has been said of late about scientific man- 

agement in manufacturing establishments that it 
may be desirable to look ahead a little and endeavor 
to see just what departments of productive activity 
are really in line to be managed according to the meth- 
ods thus advocated. In general, it seems as if the 
lines of work capable of such organization and conduct 
are those from which, in the course of a comparatively 
short time, the skilled mechanic may be almost wholly 
eliminated. 

Repetitive processes, operations which may be de- 
scribed in instruction cards or planned out wholly 
in advance by some one other than the _ indi- 
vidual by whom they are to be executed, are the very 
ones from which the element of individual judgment 
may be almost entirely removed, and therefore are next 
in line to be turned over to an inanimate and almost 
entirely automatic machine. The things which the 
machine cannot do to advantage are those which are 
not performed twice alike, and into which the immedi- 
ate and varying judgment of the man who is really 
doing the work must enter. Such work is becoming of 
less and less importance from the commercial point of 
view, and the real mechanic, according to the old-time 
standard, is almost to be classed with the artist, the 
man into whose work his own personality enters so 
largely as to make it impracticable for him to tell any- 
one else how to do it as well. 

When a piece of work demands the private judg- 
ment of the operator to any material extent, it is 
hardly adaptable to any system of intensified produc- 
tion, such as is desirable for the methods of modern 
scientific management. 

It follows that one of the important things in con- 


* Front wheel drive. 


nection with the introduction of such a plan Hes in 
the systematization of the product itself, to render its 
manufacture practicable under the new conditions. If, 
however, such a study is given to the repetitive char- 
acter of the product, it will be found, in nearly every 
instance, to lead to the introduction of such mechanical 
methods as to take practically all discretion out of the 
hands of the operative and convert him into a machine 
tender, his speed being determined by that of the ma- 
chinery with which he is associated, and he himself 
becoming practically a part of those machines. 

Such a condition of affairs has already been reached 
in some departments of industry, and there is every 
reason to believe that it will be extended. Its growth 
means a change in industrial conditions which will well 
bear examining, and it seems as if the present interest 
in scientific management is really only an intermediate 
and passing stage in a far deeper transformation in 
manufacturing conditions. 

The kind of work which, if done by men, must be 
done in a mechanical manner, is the kind of work 
which should not be done by men at all; and it is for 
the advancement of the race to have it taken out of 
the hands of human beings and transferred to inani- 
mate mechanism. This means that men must be given 
a higher and better kind of work to do, work which 
involves the use of their heads as well as their hands, 
and the men who have hitherto performed purely me- 
chanical work qualify for the newer and higher class 
of activity. The Suez Canal was dug with human 
hands and wicker baskets; the Panama Canal is being 
excavated by the steam shovel, the hydraulic jet, and 
the dump car, under the guidance of men of intelll- 
gence and judgment. 

When, therefore, any department of industry is 
studied with a view to the introduction of scientific 
management, it is suggested that the study be carried 
on to the next stage of technical progress without 
lingering at the transitory phase, and that a direct 
effort be made to arrange the product and the processes 
in such a manner as to permit the employment of a 
limited number of highly intelligent directors, and of 
such a number of machine tenders as may be neces- 
sary, relegating everything which can possibly be per- 
formed in a purely mechanical manner to a machine 
and not to a man.—Cassier’s Magazine. 


Preventing Mold on Books.—An effective way to pre 
vent books from becoming musty and possibly moldy 
in moist weather is to place a few drops of oil of lavender 
and Canadian balsam in a back corner of each shelf. 
This will not injure the bindings of leather books as 
sulphur compounds do, but helps preserve the bindings, 
The two substances are easily obtained. 
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SCIENTIFIC AMERICAN 


Compiled by C. Edward Palmer 


SCIENTIFIC AMERICAN Automobile Number of 


Such lists are of great benefit to 


What Cars Are Within My Price?” 


sbreviations uscd In the fourth column the 


used on that particular chassis Thus, 


does not include manufacturers whose output amounts only to a 


listed Wherever further information as to other types is desired the 


No. of Cylinders 
Horse-power Price Nan 


and Body Type 


» $, buggy $1,975 Pullman 
4 22 1.975 Corbitt 
4, 21,7 1975 Maxwell 
4.20.7 1.985 Buick 
4, 20. t 1.985 Havers 
> 4.7 1.985 Kline Kar 
tr 1.985 Ohio 
r 1985 Haynes 
0. ¢ 1,985 Davis 
oF ft 2.000 Velie 
oF 2.000 Coey Flyer 


2,000 Stutz 
2,000 Traveler 


t 2,000 Imperial 
27, t 2,000 Lenox 
24,1 2 OOO Auburn 
25, t 2.050 Studebaker 
25 t 2,085 Abbott-Detroit 
Ot 2,100 Crawford 
2 2,100 Lozier 
28, 7 2.125 Firestone-Columbus 
16. 2.150 Marion 
l r.t 2,150 Marion 
24.7 2,150 Pratt 
28, t 2,150 Moon 
2 r.t 2.150 Jackson 


Davis 
Pathfinder 
Chalmers 
De Soto 


Pathfinder 


Dw ae ie i a a i ae ae an ae kh ae ae bn ade ae be ade ek ad od de he te de de ade de he de de t 

















a 
2 t Apperson 
2 \loon 
2 Pilot 
; { Pope 
25, 7 Hudson 
25, r.t Crow-Elkhart 
35, t Great Soutt 
6. 7 Pope-Hartford 
Ort South Bend 
O.r.t Henderson 
32 ¢ A bbott- Detroit 
6, t Palmer-Singer 
30 iR¢.8 Franklin 
30. t Case 
33, ¢ Jeffery 
5. t Apperson 
Ort Kissel Kar 
0) r Stafford 
f wor Mitchell 
4.27.r.t Velie 
4, 35.1 Howard 
4 78. Halladay 
4 t Pullman 
4 Stutz 
4 t Havers 
4.17 Ss. & M 
$,30.¢ Colby 
4,.35.r.t Moyer 
1, 30.1 Luverne 
4.35.1 Grout 
4.30.1 Dorris 
4, 32 A. E. C 
H r Pathfinder 
4.40.1 White 
. Pr. é Imperial 
4,40, t Croxton 
6, 35. t Apperson 
4.40.8 Cadillac 
4.32.1 Chevrolet 
4,28, r.t Studebaker 
4,38. t Pratt 
4, 35,1 Kline Kar 
4, 33, t MeFarlan 
4 t Cok 
4 r.t Mercer 
4 Oakland 
6 Firestone-Columbus 
4 surg 
6 Rayfield 
4 Norwalk 
4 t | Haynes 
$ t Premier 
4 t Moon 
4, 25, ¢ Staver 
6. 40.1 Lenox 
4, 26, r. t Pathfinder 
4,30. r.t Garford 
4, 36,1 Inter-State 
4,.40,r.t Pilot 
4, 28,7 Cadillac 
4,40, 1t | Pullman 
4,41,1t | Speedwell 
4,42, r.¢ W.F.S 
4,37, Premier 
4, 36,1 Lyons-Knight 
4, 36,1 Mercer 
4.45.1 Speedwell 
4,34, r.t ‘ Franklin 
6, 35, t 2,975 |Oldsmobile 
4,46, r.¢ Kline Kar 
4,43, 1 A. E.C 
6, 48, t Marmon 
4. 28. t Cole. . 
4, 38, ¢ W.F.S 
4, 33,1 Hudson 
4, 50.17 Lyons-Knight 
4.45.7 Kissel Kar 
4,30, r.t National 
4, 36, ¢ Firestone-Columbus 
4, 35, t : Winton 
6, 45, r. t 3 Keeton 
4,29, 3 Lozier 
4, 40, t 3,3 Moyer 
4, 32,1 3,250 |Touraine 
4, 55, t 3 Pope 
4,45, t 3 Pope 
4.45.1 3, Knox 
6, 50, r.t 3,300 Franklin 
4, 36, « 3,300 MeFarlan 
4,29. r,t 3.300 National 
4,40, 1 3,300 White 
4, 33, r. ¢ 3.350 Kissel Kar 
4.50, r.t. p $400 National 


Zimmerman 


It is chiefly for the benefit of such prospective 
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A Price List and Table of 1914 American Gasoline Pleasure Cars 


A Ready Reference Table for the Prospective Automobile Purchaser 


1913 received such favorable comment at the time that it has been 
visit motor shows with the intention of buying a car 
buyers that the 


figure indicates the number of cylinders; the second gives 


roadster; t, means touring car; 1, limousine; ¢c, coupé; 


Name and Address of Manufacturer 


Pullman M. C. Co., York, Pa 

Corbitt Auto. Co., Henderson, N.C 
Maxwell Motor Co., Detroit, Mich 
Buick Motor Co., Flint, Mich 

Havers M. C. Co., Port Huron, Mich 
Kline M. C. Corp., Richmond, Va 
Crescent Motor Co., Cincinnati, O 
Haynes Auto. Co., Kokomo, Ind 
George W. Davis M. C. Co., Richmond, Ind 
Velie M. Vehicle Co., Moline 
Coey-Mitchell Auto. Co., Chicago. Ill 
Stutz M. C. Co., Indianapolis, Ind 
Traveler M. C. Co., Detroit, Mich 
Imperial Auto. Co., Jackson, Mich 
Lenox M. C. Co., Hyde Park, Mass 
Auburn Auto. Co., Auburn, Ind 
Studebaker Corp. of America, Detroit, Mich 
Abbott Motor Co., Detroit, Mich 
Crawford Auto. Co., Haggerstown, Md 
Lozier Motor Co., Detroit, Mich 
Columbus Buggy Co., Columbus, O 
Marion M. C. Co., Indianapolis, Ind 
Marion M. C. Co., Indianapolis, Ind 
Elkhart C. & H. Mfg. Co., Elkhart, Ind 
Moon M. C. Co., St. Louis, Mo 
Jackson Auto. Co., Jackson, Mich 
George W. Davis M. C. Co., Richmond, Ind 
Motor Car Mfg. Co., Indianapolis, Ind 
Chalmers Motor Co., Detroit, Mich 

De Soto M. C. Co., Auburn, Ind 
Zimmerman Mfg. Co., Auburn, Ind 
Motor Car Mfg. Co., Indianapolis, Ind 
Apperson Bros. Auto. Co., Kokomo, Ind 
Moon M. ¢ Co., St. Louis, Mo 

Pilot Motor Sales Co., Richmond, Ind 
Pope Mfg. Co., Hartford, Conn 

Hudson M. C. Co., Detroit, Mich 

Crow M. C. Co., Elkhart, Ind 

Great So. Auto. Co., Birmingham, Ala 


Pope Manufacturing Company, Hartford, Conn 


South Bend M. C. Wks., South Bend, Ind 
Henderson M. C. Co., Indianapolis, Ind 
Abbott Motor Co., Detroit, Mich 
Palmer & Singer Mfg. Co., Long Island City 
H. H. Franklin Mfg. Co., Syracuse, N 

J. I. Case T. M. Co., Racine, Wis 

Thos. B. Jeffery Co., Kenosha, Wis 
Apperson Bros. Auto. Co., Kokomo, Ind 
Kissel M. C. Co., Hartford, Wis 

Stafford M. C. Co., Kansas City, Mo 
Mitchell-Lewis M. Co., Racine, Wis 
Velie M. Vehicle Co., Moline, Hl 

Howard M. C. Co., Connersville, Ind 

4. C. Barley, Streator, Ill 

Pullman M. C. Co., York, Pa 

Stutz M. C. Co., Indianapolis, Ind 
Havers M. C. Co., Port Huron, Mich 

8. & M. Motor Co., Detroit, Mich 

Colby Motor Co., Mason City, Ia 

H. A. Moyer, Syr 

Luverne Auto. Co., Luverne, Minn 
Grout Auto. Co., Orange, Mass 

Dorris M. C. Co., St. Louis, Mo 

Angar Engineering Co., Milwaukee, Wis 
Motor Car Mfg. Co., Indianapolis, Ind 
The White Co., Cleveland, O 

Imperial Auto. Co., Jackson, Mich 
Croxton M. C. Co., Washington, Pa 
Apperson Bros. Auto. Co., Kokomo, Ind 
Cadillac M. C. Co., Detroit, Mich 
Chevrolet Motor Co., Flint, Mich 
Studebaker Corp. of America, Detroit, Mich 
Elkhart C. & H. Mfg. Co., Elkhart, Ind 
Kline M. C. Corp., Richmond, Va 
McFarlan M. Co., Connersville, Ind 

Cole M. C. Co., Indianapolis, Ind 
Mercer Automobile Co., Trenton, N. J 
Oakland M. C. Co., Pontiac, Mich 
Columbus Buggy Co., Columbus, O 

L. Burg Carriage Co., Dallas City, Ill 
Rayfield Motor Co., Chrisman, Ill 
Norwalk M. C. Co., Martinsburg, W. Va 
Haynes Auto. Co., Kokomo, Ind 

Premier Motor Mfg. Co., Indianapolis, Ind 
Moon M. C. Co., St. Louis, Mo 

Staver Carriage Co., Chicago, Ill 

Lenox M. C. Co., Hyde Park, Mass 
Motor Car Mfg. Co., Indianapolis, Ind 
lhe Garford Co., Elyria, O 

Inter-State Auto. Co., Muncie, Ind 

Pilot Motor Sales Co., Richmond, Ind 
Cadillac M. C. Co., Detroit, Mich 
Pullman M. C. Co., York, Pa 

Speedwell M. C. Co., Dayton, O 

’. F. 8. Motor Car Co., Philadelphia, Pa 
Premier Motor Mfg. Co., Indianapolis, Ind 
Lyons Atlas Co., Indianapolis, 'nd 
Mercer Automobile Co., Trenton, N. J 
Speedwell M. C. Co., Dayton, O 

if H. Franklin Mfg. Co., Syracuse, N. Y 
Olds Motor Works, Lansing, Mich 

Kline M. C. Corp., Riehmond, Va 

Anger Engineering Co., Milwaukee, Wis 
Nordyke & Marmon Co., Indianapolis, Ind 
Cole M. C. Co., Indianapolis, Ind 

W. F. S. Motor Car Co., Philadelphia, Pa 
Hudson M. C. Co., Detroit, Mich 

Lyons Atlas Co., Indianapolis, Ind 

Kissel M. C. Co., Hartford, Wis 





cust 


National Motor Vehicle Co., Indianapolis, Ind 


Columbus Buggy Co., Columbus, O 
Winton M. C. Co., Cleveland, O 

Keeton Motor Co., Detroit, Mich. 

Lozier Motor Co., Detroit, Mich 

H. A. Moyer, Syracuse, N. Y , 
The Touraine Co., Philadelphia, Pa 

Pope Mfg. Co., Hartford, Conn 

Pope Mfg. Co., Hartford, Conn : 
Knox Automobile Co., Springfield, Mass. 
H. H. Franklin Mfg. Co., Syracuse, N. Y. 
MeFarlan M. Co., Connersville, Ind 


National Motor Vehicle Co., Indianapolis, Ind 


The White Co., Cleveland, O 
Kissel M. C. Co., Hartford, Wis 


National Motor Vehicle Co., Indianapolis, Ind 


(Concluded on paye 28.) 


very few number of cars each year; nor 
manufacturers will furnish complet 


No. of Cylinders 
Horse-power 
and Body Type 
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4, 33,¢ 
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4, 55,1 
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To start an automobile engine requires power—lots of it-— 
especially in cold weather. 

The real reason why electric starting and lighting apparatus has 
been so wonderfully reliable and is being almost universally 
adopted is because the storage battery has proved itself to be the 
most useful and efficient reservoir of energy for this purpose. 
To crank an engine, a storage battery must develop from one- 
half to one horse power for a few seconds or minutes. 


THE “6 x10e’’ STARTING 


has been designed and constructed with a thorough knowledge of the 
varied character of the work it must do. It is made by a company that 
has had 25 years of experience in storage battery manufacture, covering 
every field in which storage batteries are used. 

This company manufactures and has manufactured more storage batteries 
than all other battery makers put together ‘Two out of every three auto- 
mobiles using electric self-starting and lighting apparatus are equipped 
with an “* JExtde”’ Battery. There are over 100,000 “Exide” Batteries 
now in service used for starting, lighting or ignition. 

For electric vehicle propulsion “Exide” Batteries have for years been 
the standard among nearly all electric vehicle manufacturers and are 
to-day used by the largest electric vehicle owners. - The large electric 
lighting companies use ** Exide” Batteries as reservoirs of current for 
use in emergencies. They ate used by the U. S. Government in 20 sub- 
marines, for firing large guns, for light-ships, for electric vehicles and for 


THE ELECTRIC STO 


“Here are the G 


1 POWER 
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eneral Offices and Works of The Electric 
Storage Battery Co.—the largest storage battery 
plant in the country.” 


FOR STARTING 
AUTOMOBILE ENGINES 
AND ELECTRIC LIGHTING 


To light the lamps, it must develop about one-fifteenth horse- 
power for 8 to 15 hours without recharging. 

It must receive and utilize the energy delivered it by the gener- 
ator without waste. It must do its work, month in and month 
out, at temperatures ranging from below zero to 100° F.— 
instantly, automatically and cheerfully. It must demand 
(because it will receive) less care and attention than engine, 
gear box or any other vital part of the car. 


AND LIGHTING BATTERY 


wireless apparatus. In New York City 182 storage battery street cars are 
propelled by ** Exide’ Batteries. 
Unless you are a trained engineer, you cannot safely judge of the quality 
of a storage battery. Your best protection is to select a battery that is 
manufactured by a company having the necessary experience and facilities 
and a battery that has been approved by large battery users—those who 
are experts. 
Your car is or will no doubt be equipped for electric self-starting and 
lighting. 

REMEMBER, THE STORAGE BATTERY IS THE 

“HEART” OF THE SYSTEM. 


You can be absolutely assured of dependable every-day service by using 
the ““YExide’’ Battery. Insist upon the “Bxtde’’. Your dealer can 
secure it if you insist. 


RAGE BATTERY CO. 


Manufacturer o! 
The *‘ Chloride Accumulator ’’, The ‘‘ Tudor Accumulator ’’ 
The ‘‘ Exide ’’, ‘‘ HycapsExide’’, ‘‘ Thine=Exide’’ and ** froncladzExtde ’’ Batteries 


Boston 
Cleveland 


Chicago 
Atlanta 


New York 


St. Louis Detroit 


886 ** Exide ’’ Distributors 





PHILADELPHIA, PA. 
1888-1914 


9 ** Exide ’” Depots 


‘ baba nich 2 at cnc ea TT ie or 


San Francisco 
Portland, Ore. 


Denver 


Los Angeles 


** Exide ’’ laspection Corps 


Seattle 


Toronto 
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American Electric Pleasure 
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A Price List and Table of 1914 American Gasoline Pleasure Cars 


(Concluded from page 26.) 


n of ¢ lers 
\ f M Horse-powet Price Name of Car 
and Body ‘Type 
I 4 $4,600 Wintor 
X Y +, 4 4.600 Cunringhan 
x | if Y i +.650 Kissel Kar 
&* M < I 6, 41 4850 Stearns-Knight 
1. ¢ ( W.Va ‘ + >, 000 Pierce- Arrow 
( f " ( (‘a f 4 >, 000 Stevens-Duryea 
! Ma 1, 40 »,.000 Packard 
M ( ) M 6, 48 »000 Marmon 
MA ‘ , , ( s 000 Peerless 
4 ‘ | y | ( ‘ 0 000 W hit 
( I) 1 f tp », 000 Austin 
( I j 0 5.000 Austir 
I ‘ ‘ ) 1,30. rt 5.000 Fiat 
I I) f ts { ».000 Stearns-Wnight 
I 1 LD» 6, 48 +100 Locomo 
I MM M({f ( Ind ‘ is t >. 500 Knox 
NI ¢ ‘ | ( 14 5.500 Chadwick 
\ ( i Ka Ml t 5. r.t 5.500 Simplex 
I \ ( I hkeeps ms 4 I ».700  Locomobil 
I 1. ( Hartford, Wis 6, 48 6.000 Stevens-D vea 
VV. ¢ Read Pa 4, 3¢ i 6,000 Simplex 
Pie \ M. ¢ ( Buffa N. ¥ 6, 38, t 6.000 Austin 
) | W \ La re I 6, 50 6.000 Fiat 
Pos 1. ¢ Co ( elan 4) 6. 38. 1 6.100 Stearns-kK 
\ ( Indianay l 4, 5.2 6.300 W hits 
\ ) 1. ¢ ( ( und. O 6, 48 6,500 Chadwik 
( fA i, I I ( 6. 6 6.500 ~ plex 
B.S " ( ( i) 1 0 7.000 Peerless 
‘ \ P y i I 7.000 Austin 
\ 6. 4 00 Pierce-A 
) ‘ I Via t t 8 000 Cra 
hoa I ‘ I i ( ipe; id, Landaule p, Pha Berline 











No. of Cylinds 
Name and Address of Manufacturer Horse-power 
und Body Type 
Winton M. ¢ Co., Cleveland, O 6. 48 
J. Cunningham Sons & Co., Rochester, N. ¥ 4, 40 
Kissel Co., Hartford, Wis 6, 60 
F. B. Stearns Co., Cleveland, O 6, 43 
Pierce-Arrow M. C. Co., Buffalo. N. ¥ 6, 48, t 
Stevens-Duryea Co., Chicopee Falls, Mass 6, 45, « 
Packard M. C. Co., Detroit, Mich 6, 38 
Nordyke & Marmon Co., Indianapolis, Ind 6, 48 
Peerless M. C. Co., Cleveland, O 6, 48 
The White Co., Cleveland, O 6, 60 
Austin Automobile Co., Grand Rapids, Mich 6, 55 
Austin Automobile Co., Grand Rapids, Mich 6, Ft 
Fiat Automobile Co., Poughkeepsie, N. Y ( 0 p 
F. B. Stearns Co., Cleveland, O 4, 30 
Locomobile Co. of America, Bridgeport, Conn 6, 7 
Knox Automobile Co., Springfield, Mass 6. 46 
Chadwick Eng. Wks., Pottstown, Pa 6, 60.7 
Simplex Auto. Co., New Brunswick, N. J 4, 38, ¢ 
Locomobile Co. of America, Bridgeport, Conn 6, 63, F 
Stevens-Duryea Co., Chicopee Falls, Mass 6, 45 
Simplex Auto. Co., New Brunswick, N. J +, 50 
Austin Automobile Co., Grand Rapids, Mict a: ee 
Fiat Automobile Co., Poughkeepsie, N 6, 50 
B. Stearns Co., Cleveland, O 6, 43 s 
The White Co., Cleveland, O 6. 60 
Chadwick Eng. Wks., Pottstown, Pa 6, 60 
Simplex Auto. Co., New Brunswick, N. J 1. 38 ld 
Peerless M. C. Co... Cleveland. O 6. 60 
bile Co., Grand Rapids. Micl 6 i 
rrov C. Co., Buffalo, N. ¥ 6, 66, | 
Crane M. C. Co jayonne, N. J 6. 46, * 
Sedan * Indicates pr for chassis onl bodies to order 


‘ars of 1914: Their Makers and Prices 


A Table Designed to Answer the Question: ‘‘ What Electric Pleasure Car is Within My Price?”’ 


Retrospect of the Year 
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i i Capacity and Price Name of Vehick 
lype of Body 
Mic 2, Torpedo Bailey 
M 4. Regent Buffak 
ks M Borland 
Ly Col 2.900 Ohio 
jus, ©) 2.950 n 
Mic! +000 rsc 
i ©) 3.000 Buffs 
0 +000 Chicago 
M 3.000 Columbus 
eland, O 3000 Woods 
s, O 3100 Ary 
ac, M $100 Bake 
aw lict , 100 Broc 
lass 100 Rau & 
D ‘ 150 Wa 
ag I 200 Ohio 
M4 00 1G ‘ 
l , 200 Wood 
Ye 1 Ohi 
sulfa n Y , 250 Ce 
oO 00 | Bailes 
3.300 Chicag 
+400 Cirinr 
SOO On 
300 | Wa 
) 500 ©} 
600 Bro 
h 600 Fritct 
ela 0) +800 ta * Lang 
0 >, 500 Borland 
eugenist had any measurable effect Perhaps this 
can be claimed for it, that it has influenced legisla 
tion in favor of restricting the offspring of defectives 
rhe Pasteur Institute has just celebrated its twenty 
fth anniversary—and what institution car a 
ecord of greater success and usefulness for the same 
period than this great life-saving statior Iwo records 


de during the year seem to deserve special mention 
rhe highest altitude reached by a sounding balloot 
has been raised from 20.15 to 23.4 miles Mount Me 
Kinley has been scaled by Archdeacon Hudson Stuck 


Obituary. 


In noting briefly—as needs we must—the death ro 
f the past year, we mention first the death of John 
Frit 1 pioneer ironmaster, and one of the most dis 
tinguished manufacturers in that iron and steel in 


dustry in which this country leads the world Fritz 

the typical successful American inventor Born 
f German and Scotch parents in 1822, he picked up 
his practical education while working on a farm In 
IS44, as an apprentice to a mill for rolling bar iron, 
he came into touch with the great industry in which 
he was to become-a leading figure When the Besse 
mer process was introduced into this country Fritz, 
with Holley and Jones, applied his genius to the im 
provement of the process. By taking up the manufac 


ture of armor plate, he assisted in the re-creation of 
ir navy. The universities owe much to his influence 
d assistance, and he was honored by the engineer 
ing societies, both of this country and Great Britain 


He founded John Gold Medal, 


qualities made him endeared to the whole engi 


the Fritz and his per 


fraternity 
William 


and 


neering 
In Sir 


White 


widely 


dis- 
For 
many years he was the Director of Naval Construction 
ind the Navy; 


architect has left so strong an imprint upon warship de 


lost its 


architect 


the world 


known 


most 
tinguished naval 


Assistant Controller of Royal and no 


sign 
Lu 


famous 


As consulting architect for the “Mauretania” and 


itania” he had much to do with the design of these 


vessels 


Knighthood was but one of many dis 


nguished honors conferred upon Sir William during 


his long and exceedingly active life. 
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0 Electri i, ¢ 
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Ander n | Mic B i 
Buffalo I N B gha 
Chicago Elect cag a 
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Woods Mot I 4. Brougha 
Argo I ‘ \ l ousine 
Baker M 1, O B ham 
Broce Ele« i, O Brougha 
Rauch & I ind, O ( 
The Way 1 1 B r 
Yhio Elec Car Co., T lo, O Brougha 
irinne I Car ¢ Detroit. M ( é 
Woods Mo \ r ( ( re 11! I igha 
Ohio I etric ¢ rCo I edo, O » €x é-Br'gm 
Century | t Car ¢ Detr Nl B gha 
8S. R. Bailey & Co., I Mass eR is 
Chicago Electric M Car ¢ ( y | ' 
iwrinnell Elec Car ¢ Det Mict B gt 
Ohio Electric ¢ Co I 1 oO Cc. nia 
The Waverley Co., lr s, I I ( 
2) » Ele ( ( 0 ( pé 
Broc Electri ’ ‘ and, © Broug! 
I le Aut t ry Co., D ( Br gha 
Raut & ang ¢ ze ¢ Clevela ’ Lin 
Borland-¢ i s ¢ ( wo. I Lir 
In Gusta de I i the teel ‘ world lost one of 
its most rilliant inventors It has been estimated 
that the ere 1 separator and milk tester devised by 
him saved millions of dollars to the world’s dairy in 
terests alone He was a pioneer in the construction of 
the st t ‘ Like Fritz and White, he combined 
with his inventive and constructive a the advan 
tages of great worth of character 
Another de] rable loss of the vear was the unti y 
death of Rudolph Diesel, the inventor of the famous 
oil engine which bears his name His fame may well 
rest upon the results already achieved with h inven 
tion What the future has in store can be only sur 
mised; but it is certain that the Diesel engine wi 


take rank with 
of the epochs i 


which oper 


The passing of 


those who knew, : 


did not know, tl 


co-founder with 
lution Strange 
site ends of the 
to each other, an 
the genesis of 
far from being a 


ty to the exclusi 


man of broad interests and deep sympathy 


his luminous 


and his long sust: 


truth. 


The death of Lieut. Col. C. D 


from the I 


recognized as one 


turn 


to duty, of which 


among the naval : 


Col. Gaillard, 
the 


whi 


excavation of 
organization 

be done with the 
progress 
erect 


try should 


it this distinguished 
Darwin of 
indeed it 

earth should hay 
species 


narrow pedant, wedded t: 


writings as 


anama 


who, 


*h enabled 


the Parsons turbine as marking one 
that development of prime movers 
1 the work of James Watt 


Alfred Russe Wallace 
ind informed the great 


reminded 
multitude who 
scientist was the 
modern theory of evo 


that 


the 


was two men at 
e worked out, unknown 
solution of the problem of 


was Wa 


identical 
But so it ice was 
his special 
he 
He 


industry 


on of other matters; for was a 


lenves 


monument to his 


1ined devotion to the advancement of 
Gaillard, after his re 


Canal in broken health, was 


more instance of the sacrifice of self 
brilliant examples 
To 
the 


there are so many 
men of this country 
had 
due 


ind military 
for 
Culebra 


charge of 


the 


six years, 


cut, wonderful 


that 


was 


stupendous work to 


speed and economy which marked its 


Somewhere in the great cut, a grateful coun- 


a fitting monument to the technical 


skill and personal devotion of this distinguished army 


engineer. 
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CADILLAC 
ENCLOSED CARS 


We do not think it will be possible for you to 
suggest to yourself any sense in which the beauty and 


luxury of Cadillac Enclosed Cars could be heightened. 


The appointments are rich and dignified. They are executed 
with a quiet good taste which envelopes mind and body in com- 
plete content. 

In the rich, soft upholstering, the superb, velvety riding qualities, 
the quiet, powerful, smooth running engine, the dependable Cadillac 
Delco electrical cranking device, the electric lights, together with the 
infinite care manifested in perfecting every minute detail, a degree of 
luxury is attained which leaves nothing more to be desired—nothing 
more to be obtained. 

They are every day becoming more and more the choice of 
those discriminating buyers to whom price is not a consideration but 
who prefer the Cadillac because they find in it all of those attributes 
which make for constant and enduring service and complete satis- 
faction in the highest sense. 


The line of enclosed cars comprise three types as follows: Seven passenger Standard Limousine at 
$3250, Five passenger Inside Drive Limousine at $2800, Three passenger Landaulet Coupe at $2500, 
all completely equipped. Prices are f. o. b. Detroit. 
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How British 


authorities 
regard the 


Cadillac 
two-speed axle 


“The Autocar’’ says 


“It would be difficult to out- 
line an ideal car without this 
feature.” 


In conjunction with the recent award 
of the Dewar Trophy to the Cadillac 
the second time within five years that this 
treasured mark of merit has been bestowed 
on the Cadillac it is interesting to note 
how British automobile authorities regard 


the Cadillac’s two-speed direct-drive axk 

This axle was even more of an innovation 
in Great Britain and Europe than in the 
United States; but it is very evident, from 
published comment that it has found in 
mense favor among those qualified to speak 
with authority on the subject of motor car 
advancement 

The Autocar, one of the leading metor 
publications of England, declaring it would 
be difficult to outline an ideal car that did 
not incorporate this feature, say 

“When the Cadillac system of combining 
ignition, lighting and engine starting in 
electrical system was introduced two years 
ago, it was very properly regarded as a bold 





step; experience has shown it to be as suc 


cessful as it was bold Today the Cadillac 
designers have made another innovation, 
which, personally we regard as even 4a 
greater improvement than the very import 
ant one of two years ago As a basis, they 
have taken the old idea of two pairs of 
bevel gears, either pair orking alternate}; 


and giving the car two different gear ratios 
but the way in which the Cadillae ds 
ers have adopted it is new, and the work 


sigD 





ing results are not merely atisfactory ; 
they are so good that the irk a distinct 
forward step toward tl long-sought ideai 
of direct and noisek gears on all speeds 

We have had a good it of experience 
with high-geared fourth speed the direct 
drive on the third speed and tl indirect 
on the fourth We found the indirect 
fourths pleasant to use but the moment 


we put in the high indirect fourth, the 
gear box began to make its working appar 


ent Now, with the Cadillac one gets all 
the advantages of th high fourth, but 
without the noise; it simply, as it wer 
calms down on the engine without any; 
counter balancing noise or other objection 
After once experiencing th delight f 
two direct and noiseles drives one feel 
that it is difficult to outline an ideal 
which does not contain this feature, and w 
feel fairly safe in asserting that the Cad 


lac -successful reintroduction of an old id 
will be followed by other makers 





“The Motor,” another British 
technical authority, comments 


“We have always held the Cadillac in the 
highest esteem, and admired it asa crit 
rional example of high-grade American con 
struction The charm of the dual drive to 
the rear axle is & pelling and entrancing, 
and as one merely touches the little lever 
at the side and, on depr ing and allow 
ing the clutch to rise, finds a higher direct 
drive available, wonderment is aroused as 
to the undoubtedly simple manner ia which 


so great an advantage has been brought 
about 

“The luxury of driving a touring car at 
20 or 25 miles an hour with a direct drive 
and final gear ratio of 2.5 to 1 is quits 
new fascination.” 





From “‘Horseless Age.” 


It seems at least possible that th« 
speed axle may confer up tt r 
der car sufficient flexibility and 
ability without recour to noisy ¢ red 
speeds, to satisfy the public demand 
these qualities, and, if thi hould prev 
be the cas¢ the demand for six-cy! 
cars, with their somewhat more costly or 
bulky, more complicated and less econor 


cal motors, might be materially re 
It can hardly be doubted that the advent 
the double-direct drive is one of the 
important happenings of recent year 
automobile industry.” 
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NS | provides a holder ked in holding position 
t wher ntained therein a capped 
wf 1 t oid interference or med 
diing provides a holder mountable upon the 
fra f a doot or window, which may be re 

d ypehing the door or window; 
pr 1 i der t porarily mounted beside 

i r or which ay be removed dur 

t int \ etween the delivery of the 
tt ‘ taining the milk; and provides a 
! ler to of te it onjunction with a door 
r wind r other rest, which when locked 
held in position by the adjacent door or 

window 
PROPELLER aD FF tAGLEY, care of 
E. Brimfield H pden Co., Holland, Mass. This 
ntor pre 1 it propeller having a maxi 
ft y in developing speed from a 
it d provides a for ind arrange 
t of ades that will present a maximum 
aut t the water at the hub and yet 

ize the cavitation 

BANJO, DRUM, OR SIMILAR MUSICAL 

NSTRUMENT.—C. HAaperMann, care of Oscar 
Schmidt, 87 Ferry St., Jersey City, N. J. This 

nt provides improvements in banjos 

t similar musical instruments, wher 

it shar} if and melodious tone is pro 
l d the nstruction of tl ina for 
g and holding the tightening ring in 
| do and a finer appearan is 
t t! I tr nt 

BOTTLE CLOSURE H. V. Pick, care of 
Bernard Noonan, 835 Colut ’ 

N. ¥ This botth sul 

r use with tl for f 

‘de a t l portior 

t nug fit it tl 
to pr t ntranc of dirt, dust or any 
reigt ter to tl iquid th tt 

DEVICE FOR APPLYING SUBSTANCES TO 
rREES SHRUBS AND VINES Ww R 
KL i Cow ( By means of this de 

t 1 r other substar 
ipl it t ru r t 
sap tor i ta up su tar It 

A pr t y to the growt na i, and 
‘ pr t ikag and wast of t 

t t © ap d thereto 

Heating and Lighting. 
PIPE SUPPORT W. B. Gray, 1327 South 
znd St Lou i Ky rhis is an improv 
t tr g supports r pip nd t 
to pr le a sa and simple d 
pporting | ng and power pip wher 
pr led r per itting tt xpi j 
1 tio! f tl with it injur t 
piy r to tl pport Mr. Gray |! i 
! ther dey I upporting heating 
i ver pil Ww r s pr ided for 
tting tr xpar ind ntract n ‘ 
t pipes witt t injury to tl said pip or t 
t pport 
FILAMENT LAMP M. Srpo» 
St New Yort N. ¥ rhi invention relates 
gener t hia nt imps and more particu 
t i imp of thi type in which 
t ! i 1 fa plurality part idapt 
i+ t t ther wher t proper | 
W t bu iy s red 

AUTOMATIC FURNACE DAMPER.—A. W 

\ ( her Ind This impro ent re 

to damp r draft rnors wil are 
i y i t operat iutomatically inder th 
influer of tl lraft itself to maintain a sub 
tanti y uniform <¢ bustion of fuel, in ac 
ordat with the conditions for which t d 

i i ijusted 

VALVE FOR GAS BURNERS.—E. 8. ALtey, | 
517 W. 154th St New York, N. Y The more 
parti ir purpose of the inventor is to pro 
duce an article having a number of its movable 
part located within a sleeve forming a part 
‘ tl burner and rendered detachable for the 
purpose of facilitating the removal and replace 
ment of said yvable parts 

Household Utilities, 

FLY PAPER HOLDER J. R. Smitu, Stella 
Mo This invention relates to insecticides, and 
has particular reference to a means for hold 
ing ordinar ticky fly paper to prevent the 

fr eing exposed in an unsightly and 
nsanitary inner, and at the same time will 

! 1 fr ing blown about by puffs of 
wind r the lik 

CURTAIN FIXTURE H. Reveel 107 E 
17th St Manhattan, N. ¥ _. - This fix 
tur is arranged to permit of conveniently plac 

gz tl irtain rod in position on the suppo 
ng brackets to eurely hold tl curtain rod 
. yn the brackets, and to allow of plac 
ne the fixture directly under an overhanging 
r projecting molding or the like 

YWachinesand Mechanical Devices, 

riCKET DEPOSIT BOX J. ANDERSON, 408 
Grand View Av Ridgew ae ee This in 
vention provides means for canceling, exhibit 
ing and depositing tickets mechanically and 
utsid of t ntrol of the attendant; pro 
ide for preventing the extracting of tickets | 
rom the deposit box after being placed there 
r d provides a mechanism for operating 
the can ng and depositing devices which is 
imp eff nt and durable in construction 

CONTROL OF BRUSHES.—M. VanpaL, 8 
Rue St. Augustin, Paris, France The inven 
tion pertair to improvements in control of 
bru whereby to communicate to two sets 
f brush having each one or more brushes 

1 reciprocating and a circular motion in 
brushing plane The combination of thes 





' 


ScHLOSSBERG, 1007 Metropolitan Ave Brook 
lyn, N. Y. The invention refers more particu 
larly to means for centering the tenpins, which 


means ¢ 
with openings for the 
ating 
the 


places 


|] motions for thé 


aterial, such as color for instance, equally 





iny surface plane or substantially so 
EXPANSION LIFT.—M. L. SENDERLING 
Fairmont Avé Jersey City, N. J rhis in 











ventor provides a mechanism having a pivoted 

ise to permit a lateral swing of said mechan 
ism thereon; provides a thrust member for 
said chanism, pivotally mounted thereon to 
rock in a plane perpendicular to the plane of 
rotation of said base; and provides a mechan 
ism having terminal thrust members and a 
flexible expansion member to separate the 
thrust membe and pivotally connected with 
these members to rmit disposition thereof in 
angularly disposed planes 

SAFETY GEARING FOR DRILLS Oo 
Foster, Peculiar, Mo It is sought in this 
invention to provide cushioning echanism 
interposed between relating movable parts of 
the winding mechanism, and so arranged that 
when the drill is dropped, the shock upon the 
gearing is cushioned and the consequent dan 
ages to the gearing are reduced to a minimur 


Prime Movers and Their Accessories, 
JOINTING APPARATUS FOR BOILER 














TUBES S. A. DuGaAN, Gorgona Empire, Canal 
Zone, Panama The device covered by this 
patent is for joining the tubes of stea oilers 
to the tube sheets The inventor produces an 
annular depression in the sheet to receive the 
tube, and he employs for the purpose a hollow 
shaft having radially movable cutters, which 
ire gradually expanded by a tapered spindle 
the spindle shank being threaded and receiv 
ing a nut fitting in a recess in the shaft 
INTERNAL COMBUSTION ENGINE F. D 
CALKINS and A. C. JOHNSON, Sunnyvale, Cal 
rl nvention has r its purpose to provide 
ans for yntr ng tl id ion and ex 
i1ust of the ti fluid. wherein a continu 
rotating ilve having a larg ring 
i is provided separated fro the explo 
n cha er t ne vy a water jacket 
nd rranged t ticalls sate for 
wear TI I S patented nother 
ternal st ngir which pr les on 
n x i rotating l having a large wear 
ng surf | parated from tl plosion 
1 er rder t nt heating and de 
sits of carbor d w rein I is pro 
d for aut tica compensating r the 





Prime Movers 





ROTARY PUMP A. F. Forp, 1165 P St 
Walla Wa Wa This inventi 1 r 

r to re nt in rotary p p ind 
i r tt provision of an improved 
r r “ t ) ping apparatus 

rranged yerat is a horizontal pump 

ra vertical pump 

ROTARY ENGINE G. E. CALLaway, Jones 
oro, La. Address J. M. Beadley, secretary. This 
ngine provides a_ series < casings succes 
si y increasing it liameter, and tl steam 

used expansively in each casing in succession 

















ROTARY ENGINE. 
| 
The shaft extending through the several cas 
ings carries rotors of elliptical form which co 
ict with vanes and abutments against which 
the steam acts, and special governor elements 
are associated with the engine 


Railways and Their Accessories, 


LOCOMOTIVE AXLE BEARING.—W. C 
STEPHENSON, Rocky Mount, N. C. Journal 
blocks or bearings of locomotives are commonly 
inserted from below in slots provided in t 
frame and secured by wedges called “wedge 
bolts When the last break or require removal 
or replacement, it is necessary to first 1 o 
the horizontal bar, or so-called “binder by | 
which the wedge-bolt is supported The object 
here is to provide an improvement whereby | 
tl removal of the wedge-bolt can be very 

isi ind quickly effected 


Recreation, 
ALLEYS E 


Pertaining to 
PIN SETTER FOR BOWLING 


plate or platform provided 
pins and means for actu 
setter indicates to 


set in the proper 


omprise a 


The 
pins are 


the 
players that the 


plate pin 


Pertaining to Vehicles, 








HORSE DETACHER R. R. MorGan and] 
W. H. Corper, North Carrollton, Miss An 
object of this invention is to provide means 
whereby a horse which is harnessed to a ve 
hicle may be liberated therefrom, said means 
consisting in a device for detaching the traces, | 
the hold-back, and the bellyband, thus per 
mitting the horse to emerge from between the 
shafts clear of the vehick 

SIGN AND INDICATOR.—P. Ficcio, care 
ff V. Ficcio, 1015 Franklin St., Tampa, Fla 





purpose of distributing any | This invention pertains to means for illuminat- 


on| ing 


object is to provide a lamp having novel means 





bolster and adapted 
carrying surface of the 

This inexpensive, simple 
ated bumper will prevent transverse and longi 


in operative position 


STREET CLEANER’S CART 




















STREET CLEANER’S CART. 


vucket presented at the 


bucket disposed at the receivin 


DEMOUNTABLE 


in wheels having pneumatic 


having ordinary rims of the clincher or quickly 


Pertaining to Vehicles. 





thus permitting th 


comprises a bucklelike 





Note.—Copies of any of these patents will 





position to render competent 


applications, irrespective of the complex nature 


who assist in the prosecution of 


tries foreign to the United States 


Washington, D. C. 








January 8, 1914 


a 





SCIENTIFIC AMERICAN 


DELCO 


ELECTRIC CRANKING LIGHTING IGNITION 


A Delco Equipped Car Has 
Won the World’s Greatest 
Automobile Honors 


An American motor car equipped with the Delco Electric Crank- 
ing, Lighting and Ignition System has been awarded the famous 
Dewar Trophy by the Royal Automobile Club of England. 


The Delco system itself did not win this highly prized trophy, 
but it was so severely tested in the trials, and the record it made 
was so remarkable, that some facts regarding it are bound to be 


of interest to motor car owners. 


The trials that determined the award of the 
Dewar Trophy involved driving 1,000 miles 
over all sorts of roads at an average speed of 
19.5 miles an hour. This ts somewhat mis- 
leading, however, as an exceptionally high rear 
axle gear ratio was used throughout the trial and 
the actual speed at which the electric generator 
was driven was the equivalent of only 13.2 
miles per hour with a standard rear axle. 


During the entire trial, which lasted 66 hours 
and 17 minutes, or more than three days and 
two nights, all electric lights were burned 
continuously. 


Actual driving time, however, was only 51 
hours. For over 15 hours all lamps were 
burned, while no current was being generated. 


The cranking device was used 130 
times; an average of once every 30 
minutes during the entire 66 hours. 
And at the end of the 
trial the batteries were 
still sufficiently charged 
to crank the engine 





1000 compressions and burn the side, tail and 
speedometer lights 20 additional hours. 


In other ‘words, in spite of the heavy and 
continuous drain on the batteries for over 
66 hours, while the generator was being run 
at unusually low speed for only 51 hours, 
the battery was still well charged at the end 
of the trial. 


Another very gratifying phase of the Commit- 
tee’s report is found in the statement that — 
“IT WAS OBSERVED AND NOTED 
THAT THE IGNITION WAS PER- 
FECT THROUGHOUT THE TRIAL.” 


And yet while this entire performance of the 
Delco equipment is very wonderful, it is not at 
all surprising to drivers of Delco equipped cars. 


More than 75,000 automobile 
owners are duplicating, day 
after dav, in their own driving, 
the experiences of 
the Royal Auto- 
mobile Club 
Committee. 


$1 
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DO YOU KNOW:—That the President of the United 
States has ‘*‘ ELECTRENE”’ Fire Extinguishers on 
his motor cars ? 

DO YOU KNOW:—That the 


“ELECTRENE” 


FIRE EXTINGUISHER 


was awarded the GOLD MEDAL and DIPLOMA of 

MERIT at the INTERNATIONAL EXPOSITION of 

SAFETY and SANITATION, held in the Grand Cen- 

New York City, December 11-20, 1913 ? 

DO YOU KNOW:— That the ‘‘ELECTRENE”’ Fire 
Extinguisher is STANDARD in the NEW YORK 
‘FIRE DEPARTMENT ? 

DO YOU KNOW—That the BROOKLYN RAPID 
TRANSIT CO. has placed One Thousand ‘‘ELEC- 
TRENE” Fire Extinguishers on its electric cars 
recently ? 

DO YOU KNOW—That the great hotels, the Waldorf- 
Astoria and the new Biltmore, have placed Three 
Hundred **ELECTRENE”’ Fire Extinguishers in 
their equipment ? 

THERE IS A REASON—ITIS THIS. Discriminating buyers 
who consider MERIT and believe in the ‘‘PROTECTION 


FIRST” policy—tell us that ‘‘ELECTRENE” is in a class 
by itself, when it comes toa question of Quality-efficiency 
and reliability. 

We know this to be true, and are ready to back up this 
assertion in open competition with any extinguisher on the 
market, of the same type as ‘‘ELECTRENE.”’ 

Send for circulars. 


ELECTRENE COMPANY 


NEW YORK CITY 
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| English novelist H. G. 


simplified by 
|strings between ceiling and floor and by 
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a HEY take you across the blue waters of the American 
4 Mediterranean to Florida, Cuba, Porto Rico, Bahamas, 
Texas, Mexico and other delightful winter resorts. They 
: offer some exceptionally attractive “Circle Tours with 
5 choice of return routes and stop-over privileges. They can 
Ly be arranged in the form of short vacations of from five to 
a twenty-three days, with ample time for side trips, if desired. 
Write us, and we will help you plan your trip and send you 
} beautifully illustrated free copy “* ravel"’ Number, AGWI 
;| Steamship News. A letter now will mean better accommo- 
dations for the journey. Address any one of the following : 


Atlantic, Gulf & West Indies Steamship Lines 
STEAMSHIP CO. THE NEW YORK & PORTO RICO S. S. CO. 
General Offices, Pier 36, General Offices, 11 Broadway, N.Y 


MALLORY STEAMSHIP CO. NEW YORK & CUBA MAIL S. S. CO. (Ward Line) 
General Offices, Pier 36, General Offices, Pier 14, East River, N. Y. 


DISTRICT PASSENGER OFFICES 
BOSTON—192 Washington St. CHICAGO—-444 Com’! Nat’ 1 tow Bldg. 
PHILADELPHIA —-701 Chestnut St. WASHINGTON —-1306 F St., N.W. 


NEW YORK—290 Broadway 


CLYDE 
North River, N.Y. 


North River, N.Y. 














| duction.—James Churechward of Mt. Ver- 
non, N. Y., has secured three patents, | 
one, No. 1,069,318, being for an optical | 


jand an article, 


SCIENTIFIC AMERICAN 


Notes for Inventors 





January 3, 1914 


LEGAL NOTICES 





Theo- 
dore H. Sorlein, Granite Falls, Minn., has 
secured a patent, No. 1,069,585, for a bed 
which when not in use can be moved up 
the ceiling 


Housing the Bed in the Ceiling. 


or recess in 


into an opening 
and then a false ceiling plate can be moved 
to obseure the bed from view. The 


Wells some years 
ago suggested that bed-making could be 
hoisting the bedclothes on 


dropping them into position again when 


comes. 





bedtime 


| 
Three Patents Relating to Steel Pro- 


pyrometer adapted to be used in measur- | 
ing of glowing bodies and by which the 
be measured by direct 


temperature may 
observation of the glowing body, 
ing the rays through a medium 


by pass- 
having 


OVER 65 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyricuTs &c. 





INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, 


625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 


Patents and Foreign Patents secured 


A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 


furnishing us with a model or sketch and a brief de 
scription of the device in questic All communications 
are strictly confidential. Ou = Hond-Book cn Petoon 
will be sent free on request 

Ours is the Oldest agency for securing patents; it 


was established over sixty-five years ag 


All patents secured through us are descr 


the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 


bed without 


cost to patentee ir 








an adjustable opacity and thereby eliminat- | 





all those representing a 





except 
whereby 


rays 
shade 
determined. 
relates to a steel process | | 
the process seeming to pro- 
duce a fibrous structure in steel and com- 
positions of steel. The third patent, No. 
1,069,601, provides a rotatable furnace of 
special construction described as fitted to 
secure homogeneity in molten material 
and especially metallic mixtures. 


A Number of Peter Cooper Hewitt 
Patents.—Peter Cooper Hewitt of New 
York, assignor to Cooper Hewitt Electric 
Company of Hoboken, has secured patents 


ing 
certain the temperature 
may be A second patent, 
No. 1,069,387, 





No. 1,064,685 for electric lighting appa- 
ratus, No. 1,064,686 for gas or vapor 
electric apparatus, 1,064,687 and No. | 


1,064,689 for vapor electric devices, No. 


| 1,064,688 for electric lighting apparatus, 


| VICE 








1,064,690 for automatic starting de- | 
and No. 1,064,691 
distrib ution. 


No 
for vapor lamps, 
electrical 


for system of 


| United States Patents to Foreigners. -| 
hen we stop and consider the large num- 
| ber of patents of the United States issued | 


to esidents of foreign countries, we are | 
surprised, and gratified that foreign re-| 
sidents appreciate the benefits and take 


| advantage of 


the opportunity to secure 


to such 


| patent protection in this country 

|great extent. In a recent weekly issue of 
patents the total number of patents issued 
to residents of the United States was 


142 while 95 patents were issued to residents 
of foreign countries, or more than twenty 


per cent of the number issued to residents, 


Maturing Immature Cotton Bolls.—John 
Ellwood Lee of Conshohocken, Pa., assign- 
or to John B. Hall of Philadelphia, 
patented, No. 1,073,914, an apparatus for 
maturing immature, unopened 
bitten cotton bolls, in which a 
extracting chamber has an endless apron 
the bolls and means for ejecting 
steam upon the bolls and for regulating 
the temperature of the moisture extracting 





has 


moisture 


to receive 


chamber. 

A High Combustible for Explosive En- 
gines.—In a patent, No. 1,073,233, to 
| Rudolf Hense, Charlottenburg, Germany, 
there is presented a process for obtaining a 
of high value in which light 
hydrocarbons are added to heavy hydro- 
earbons and distilled at a high temperature 
and to the product caustic potash is mixed 
and the mixture settled. The settlement 








combustible 


lis then taken off and to the resulting 
mixture is added rosin substances as 


colophony and compounds of the nitro 
group as picric acid after which the mixture 
is settled, the liquid drawn off and purified 
and cleared by fractional distillation. 


A Bookbinding and Covering Machine.— 

In patent No. 1,073,324 to Alfred Breden- 
| be rg of Champlain, N. Y., assignor of one 
| half to the Sheridan Iron Works of New 
pee and one-half to T. W. and C. B. 
an Co. of New York, is shown a 
bookbinding and covering machine having 
lan endless carrier together with mechan- 
isms for performing respectively upon the 
book carried by the carrier various opera- 








with such mechanisms arranged in series, 


| seven words to the line. 
| panied by a remittance. 


oumaia 
styles), 


or frost | 


tions involved in binding and covering 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 
fess than four nor more than 12 lines accepted. Count 
All orders must be accom- 





AGENTS WANTED 


WANTED—One person each locality as agent for 
line Polish Mops, Self-Wringing Mops (5 
Fibre Brooms Line cannot be duplicated 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 


VACUUM CLEANER AGENTS. Absolutely new 
design in wheel-operated, powerful bellows vacuum 
cleaner ; new visible nozzle; exclusive appearance 
sells quick at $7.50 Write for particulars about 
money-back guarantee now Doty Company, Box 
900, Dayton, Ohio. F 


AGENTS make big money selling our new gold 
letters for office windows, store fronts and glass signs 
Any one can put them on Write for free sample 
and full particulars. Metallic Sign Letter Company 


438 N. Clark Street, Chicago. 

AGENTS—You can't afford to accept ordinary 
proposition while agency for Guaramteed Aluminum 
Cooking Utensils is open. Answer quick. Protected 


Am. Aluminum Mfg. Co., Box SA, Lemont Ill 

300 to 400% Profit to 
teed U.S. Fire Extinguish ers 
Orders repeat Exclusive territory 


Dist. Mgrs. United Mfz. Co., Jefferson, 


Terr 
Agents selling our guaran 
Tremendous demand 
to: County and 
Toledo. O 


INSTRUCTION 
LEARN TO WRITE ADVERTISEMENTS 


Earnt$25 to $100 weekly. We can positively show 
you by mail how toincrease your salary Prospec- 


tus free. Page-Davis Co., Dept. 89. Chicago, III. 
TYPEWRITERS 
THIS MONTH 100 No. 3 Oliver Visible Type- 
writers at a sensational price. Terms $3.00 a month 
5 days’ free trial—-completely equipped. Guaranteed 
same as if regular catalog price were paid. United 
States Typewriter Exchange, Dept. 99, Federal Life 


Buik ling, Chicago 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac 
ture these goods write us af once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 


pond promptly the inquiry may be repeated. 
Monn & Co., Inc. 
Inquiry No. 9338 Wanted the name and address 


of patentees who desire to dispose of their patent 
| rights in Silo Doors; also names of manufacturers of 
| the same 

} Inquiry No. 9339 Wanted names and addresses 
| of purchasers of Uranium and Vanadium 
Wanted the name 


Inquiry No. 9340. and address 


of manufacturers of knock-down barrels, staves, 

hoops and heads which may readily be assembled. 
Inquiry No. 9341 Wanted, mail order article 

A man with long experience in the newspaper and 


advertising feld desires to get in touch with the in- 
ventor or manufacturer of same quick-selling article, 
with the idea of inaugurating a Mail Order business 
to mutual profit. 

Inquiry No. 9342. Wanted, a machine tocut No. 
18 wire in 24 inch lengths and sharpen both ends 
similar to tack points. One operation preferred. 

Inquiry No. 9343. Wanted the name and ad- 
dress of manufacturers of machines for grinding the 
peel of oranges and grapefruit. 

Inquiry No. 9344. Wanted name and address of 
manufacturers of patent articles of merit suitable for 
mail order distribution 

Inquiry No. 9345. Wanted name and address of 
manufacturers of Oxy-Acetylene Cutting and Weld- 
ing Torch, also an easy opening can suitable for 
shoe polish 

Inquiry No. 9346. Wanted the name and address 
of parties manufacturing tobacco stripping ma- 
chines, and other machines pertaining to cigar 
manufacturing and cigar banding machines. 

Wanted the name and address 
shoemaking is taught 


Inquiry No. 9347. 
of an industrial school where 
in all its branches. 

Inquiry No. 9348. Wanted the name and address 
of manufacturers having useful household necessities, 
with a view to obtaining exclusive territory for a 
house to house canvass. 

Inquiry No. 9349. Wanted the names and ad- 
dresses of the makers of machinery for making Malt 
Tonic, also a machine for making grease, and ma- 
chines for applying plaster (Cement Gun). 

Inquiry No. 9350. Wanted the name and address 
of the manufacturer of a printing press for the a 
ing of tapes for clothing. The machine should pre- 
ferably be worked by hand 

Inquiry No. 9351. Wanted to make some article 
out of wood which could be made_ from 2 inch ash, 
by party having 75,000 or more feet of waste per 
year which is now used for fuel. 

Inquiry No. 935 Wanted the name and address of 
a person who is ior a position to get the state or coun- 
ty agency Tor articles of merit that can be sold to 
business houses or others at $3.00 or over. No 

kitchen utensils desired 

Inquiry No. 9353. Wanted the name and address 
of a manufacturer who can make flexible oil cans. 

Inquiry No. 9354. Wanted the name and address 
of a manufacturer of a machine which will stitch silk 





part along one 
another stretch of the carrier. 


stretch and part along | 


around small metal rings 
oe gre No. 2 ~~ Wanted the name and address 
of the maker of triplex glass. 
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The Oldest, and yet the newest car in this 
Automobile Show is the Maxwell “25.” 


No name dates farther back in this 
industry—and yet if you look where the 
crowd blocks the aisle, you'll agree that 
visitors consider the latest Maxwell—the 
“*25-4”—the newest of them all. 


To say this $750 car is the “sensation” 
of the 1914 Show, would be trite—tho 


true. It is more than that. 
It is Revolutionary. 


Revolutionary, because never before has 
it been possible to obtain a car of such 
size, such capacity, such power, such per- 
formance and of such quality throughout, 
as you will see in this Maxwell “25” at 


the price—$750 fully equipped. 


Revolutionary, too, because mainte- 
nance cost has been reduced to the mini- 
mum, by putting in this car the best steels 
known to science—thus making it light, 
yet practically indestructible. So you 
can now not only afford to buy, but to 
keep, an automobile. 








The Pioneer ie the Past—and of the Future 


We call it an engineering triumph. And 


youll agree we are justified when you 
recall that for years, hundreds of thousands 
have been looking, hoping, waiting, for 
such a car at the price. 


We say this car is the Oldest car in the 
Show—because more years of experience; 
more combined engineering skill; more 
know-how have gone into it than ever 
went into any other automobile at the 
price, 


And, backing up that experience; that 
skill; that know-how; is as much money 
as ever backed an automobile concern. 


Add to this, honesty of purpose, pride, and 
a desire to make good and to deserve 
well at the hands of every owner—and 
you have the elements that combined 
have produced this car that is the wonder 


of the Show—that blocks the aisle in 
front of the exhibit and thereby is pro- 
claimed the Newest as well as the Oldest 
car in the Show. The Pioneer of the 
past—and of the future—the Maxwell 
at = oy 


MAXWELL MOTOR COMPANY 
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erie ARE YOU Good Lubrication 1 | 


TRUSTEE’S SALE (Concluded from page 14.) } 


“HITTING IT OFF RIGHT’ | aaa p S 
LANSDEN COMPANY not only necessary that the compression a 
NEWARK, N, J. WITH YOUR CIGAR? | should be secured, but that it should be | e f e J s 











secured by proper means. 










Bids are ited for all or any part . 
t plete manufacturing plant of E ask because we have! The troubles attendant upon poor com 
The La n ¢ ' : of p ‘ . 
mpany, maker had rather a big suc-| pression in the cylinder are well known 


i reial cars, at Newark N J 
January 21, 1914 cess in making cigars | to most motorists. Under these conditions 















I res, S30 aq. f office a . ¢ ‘ rane , ; . , 
oe ay machine fo ; A rs that “hit it off right with the la motor is frequently unable to take a bill 
eee SPS B SRS on 4 ,; H ri . as ow extra-critical smoker. at all, and in any case the speeds must be 
Hoo or sixty hands ndependen ah , ggg 
freight siding You've heard of WAITT & | changed in order to accomplish it. This 
' ~ or one ne +. a pars Pe BOND since you first became | is the case even where the same motor 
mang irs nave ‘ u enaders for en . . * | 
bee perrect satisfact used all interested in smokes,— and your with good compression will not have the 
‘ tl rh y bi at con z oe , ae , 
cl ; Mt a Expr = dey oe oe daddy knew us before slightest difficulty in negotiating the same | 
tor trucking compani Pat that. Sothat's enough by grade at top speed. 
i i vai iua . . 
; , way oO . . r . . 
ton br oe ee ae y of introduction Good Adhesion Necessary in an Oil. 
Investors, factory owners, boards of Now we're talking to you It is, therefore, evident that in order to 
trad t should write immediately rom our wondertul, new . F : ‘ . 
me oy i he good ¢ ression in the cyl 
F lin huyec a i Davisson, 394 cigar factory,—the big, SESS Che Gres Come ; , ; 
Teen myoen 4 ve.. Newark, N.J..or C i rr i at the same time avoid exces 
Bilder & Biider. Attorneys ot 7 Trustee, white, clean-as-sunshine inder and at s 
164 Market Street, Newark, N. J. show-place of cigardom. sive wear and tear, due to metal to metal 
contact, it is necessary to have an oil 















|which will adhere to the cylinder walls, “ 
Whee ee Cb Ste Sa | filling the space between the piston rings Introduce Carbor- 


Trimming, Show Card Writing, Salesmanship 




































Inoverto rcaus and methods of instruc: jand cylinder walls so that comprention undum Sharpening 
re will mail y " vew fifty wok, entitle is secured and the metal surfaces are still 
——— ees | kept apart. If the lubricating oil used is | Stones Into Your 
is = | too light or is not of such a character as | 99 
4 48) | will provide this, the piston rings and the Household 
10 CENT CIGAR walls of the evlinder will come together so : 
(nh Gis teen tend: wee WEP cine tachads ear comatens On af $a ach bee dendee hand-made waste (that there in excessive wear, resulting in| OU who have used Car- 
ier cess aoe Minaey.” hb anuah ennent Gilt teleg bath A Nithvall ourtepmatna back £2 | @ larger clearance at some points in the borundum Stones in your 
Economist Traiming Schos! 231.243 W. 39th St., New York City ; Ithas the choicest selection of aromatic, long | cylinder, in a difficulty in securing as} work-shop know how quickly 
clear Havana filler |much compression as ought to be secured, | they give'a keen, smooth edge; 
LE bio wrapped in thin, neutral Sumetra and in a much more rapid replacement 
-ARN. TELEGRAPHY bicaeitis dian ofdtienh thesentes! a ape how they always cut free and 
fon roma ‘reacite OMNIGHAPH | the eves of visitors |}of parts in order to maintain a working | clean — Introduce Carborun 
"5 B . — © * price 69.0 And first, last and always, it's famed for | condition at all. % ¥ 
—_ Catalog tree oMNIGK APH ure ce. mildness— mildness without sacrifice of It is, of course, possible to run a motor | dum into your home. The 
the exquisite Havana aroma. | for a certain length of time on any kind housewife will find the same 
’ n : : / ' 5 rs 4 ; 
j MASON’S NEW PAT. WHIP HOISTS ‘ apna sins of lubricating oil, and wh ae be popes cutting qualities in the Carbor- 
4 save expense and liabili cident to elevator Adop- you re & mg S es ng "| before the difference in lubricating oil wi 
a ted tyne iataiietees in Mew York end tonten Cigar, it may be because Cuban-made cigars * : “4 Ww ea If I siasiaeiicie how undum knife- sharpener — i it 
i Manufactured by VOLNEY w MASON & CO., Inc. | are too oily and heavy for your nerves — _ sno 2 2 ; 2 oe ot : will make every knife In the 
i) Providence, R. 1, U.S. A. | Strike a sort of compromise—without any | ever, When the difficulty becomes obvious | h h k f 
fe — sacrifice. Give up Havana-wrapped cigars | the damage is practically all done. | ouse a $s arp nile. 
4 for he wees filled pr —— In this connection it may be stated that, | A little combination bench stone, 
: nyt er quality cigar house saan , A . 
| Ghinntean teinedantes will wer instead of while the different motors have different too, is mighty handy for all edge 
CTo jangle your nerves. systems of lubrication to some extent, and household tools. A good sharpen 
Send us $2.00 and we will send you a handsome cedar pack- | while these different systems may require | ing stone is a household need. 





THE BEST HORN age of 25 Wabon Panetelas. Smoke five; if you don't slightly different grades of oil. this is| 
FOR AUTOMOBILES like them return the balance, and your $2.00 will go back to : 


The Holtzer Cabot Elec. Co. you by next mail 
Chicago, Hi. Brookline, Mass. 


From your hardware. dealer 


The 
Carborundum 
Company 


not true of all oils or of all the modifica 


| 
tions of the systems. Practically all sys- | 


WANT & BOND, Inc., 118 Columbus Ave., Boston tems of lubrication in use can be divided 


into three general classes and combina 


OTORS f —_ ions of these classes. They are—splash, 
ELECTRIC M°T°® MODERN ELECTRICS & MECHANICS ee ee ie ne 
* The Mi ¢ ‘. 


SPECIAL a lagazine That Is Different’ force feed, and circulation 
































MACHINES Siatiiens Yowshould take at least one non-technical mag- the difference in the oil required for these Niagara Falls, N. Y. | 
azine and keep up-to-date on the new wonders different conditions of lubricating systems 
and advances in electricity and mechanics. 
ROTH BROS. & CO. pee ey eye om ay oy ond is merely a difference in body, due to the 
: pom ri these subjects in a style that you wi oe it! , ga —$—$$$——— aa 
fe. See easily understand and enjoy. It contains from mechanical limitations and not a diffe! ~ ELECTRIC LIGHTING FOR / AMATEURS 








aay pens ed a Lg peas & | hgh oe ence in character. It is true that some of | How a small and simple experimental installation can 


things at home, and answers your questions the oils on the market are so manufac be set up at home. Scientific American Supplement 
free. 15c¢ per copy on news stands, $1.50 per : ma —a 1551. Price 10 cents. For sale by Munn & Co., 
a by subscription. tured as to be suitable only for a limite Inc., and all newsdealers 

© acquaint new readers with this distinctive number of conditions, and in such cases 3 

















magazine we will send a three months’ trial 
subscription for 25c, stamps or coin. variations in motor and lubricating sys 
= ar? _= Me ——— soremanant Cor @ t lesi may require modifications in E R liabl 
quarter ” etter send today em desi¢cn ma) req re oO % ous . ° 
conomic e e 
MODERN ELECTRICS & MECHANICS the character of the lubricant. 
294 Fulton St. New York ; 
ae e It is probable, however, that there are 
. . eeeilonal . more grades of lubricating oil in use than 
the mechanical conditions would warrant, 
s sec t » rig *haracter il is mucl 
Catalogue of Scientific ind the sextet ictel wei i nuch Quality en 
: more important than a specific grade. 
and Technical Books 
E le eer wal ‘ Changing the Oil in the Crank Case. 
7 ve recentiy ims, a new catalogue of scien- ‘kres0a ‘ . . al; ‘ 
tihe age tetaiesl ee wii cpnteien he te For all systems of lubrication, and par- | r’’S the high-grade quality of 
iptions of 3500 « ‘ : ey ‘ Ee 2 
books peblshel omens the coe Rol othe mag» ey ticularly with the splash system and the workmanship and materials 





entering into the manufacture 
of the Apelco electric products 
that make them the standard by 
which others are judged, 


co — e ss’ heal modifications thereof, it is very important 
S Cay Best Covent op pets poe ey to see that the lubricating oil in the crank 


pUBRICATES #2 any other scientific or technical books published, and for- 
ANYTHING Litt Swell 4 — “. 7-7 led een case is changed a_ sufficient number of 
ryt _we eipt ; 











118-124 North Clinton St @ Send us your name and address and a copy of this times, particularly if there is any leakage 
SLVACO AAESTLUSA || <ttslonve will be mailed to you free of charge. of the air mixture into the crank case They’re the finished result of 
er during the compression stroke. It fre- years of testingand development; 


Rider Agents Wanted Sats MUNN & CO., he ager Yak quently happens that there is a slight leak the perfected product of the pio- 
= renhaic 2 c way, 'Vew - 


American Office, 



















: tnench Cowp torideanderbibit sample Ranger age on each compression stroke sufficient neer in invention and perfection 

» Fi Susrantoed $1010 $27 to allow a certain amount of gasoline to of automobile and motor boat elec- 

Sasa OF vo 6 tires RUBBE Expert Manufacturers | get into the crank case, where it con tric starting and lighting systems. 
\ 100 Sever PZ te $12 | Fine Jobbing Work | denses in the lubricating oil, making the Cmnnle t t tamer 

$28 | PARKER, STEARNS & CO., |oil absolutely unfit for further use, and | ty ns Sa meee ae ae 

‘ORY GLE ING SALE | 286-300 Sheffield Ave., Brooklyn, N. Y. |} increasing the cylinder wear-and-tear out ee Oe ee ee eee ee ae 






sign, material, workmanship and 
compactness. Popular in price. 


without a 


| 
he nee ry] ae of all reason. Motors have frequently been 


- : | run for 200 or 300 miles with lubricating 
aches sad troubles,” » | Oil in the crank case which was absolutely | Apelco Quality Products 

oun Get our leatlets, 
C. 8. DURYEA ©0.. - Saginaw, Mich. 
—|tear was concerned, and which performed 
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useless, as far as preventing wear-and- | Flectric Starting and Lighting Out 
hts for Automobiles. 


its only service in carrying away some | Electric Starting and Lighting Out- 
7 . A | fits for Motor Boats, 


4 7 > “eti ‘ » : : re r¢ | 
of the frictional heat so that there was no Electric House Lighting Outfits 
freezing of the engine. | Golden Glow Lamps for Motor Car 
In one case which came to the writer's | and Motor Boat. 
| 
P.;use gasolene, kerosene, alcohol, or distillate; weigh and bulk from ¥% to %less than 
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me sy qinvestignte the Temple slow speed, ye duty, general purpose 


engines; notice, after the car had been standing for You'll be interested in knowing more 
horisontal etc nd sre built stronger in proportion to strains. some time, a repair man opened the crank | about them. Send for full informa- 
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is one of the pioneer engine makers of the country (61 years —_ ) whie! lability ane ot of its product. The Apple Electric Co. 
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his hands and face. This explosion was Dayton Ohio 
undoubtedly due to the presence of gaso- 
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12,000 Electric Trucks 


are operating in the United States today 
THE NUMBER IN CHICAGO HAS INCREASED 400 PER CENT IN THE LAST TWO YEARS 


N EVERY INDUSTRY there is an opportunity for more efficient methods of transportation 


and delivery. You can accept this opportunity by adopting the Electric Truck. 


Used in 76 


different kinds of business in New York City alone —so that its economy, durability and reliability 


may easily be investigated and proved. 


Edison Storage Batteries 


Have Made the Electric Truck Practicable 


Scarcely five years ago the “‘Edison Standard’’ was cre- 
ated by the advent of the Nickel-Iron, Alkaline Cell. Such 
improvements as have been claimed for competing storage 
batteries since that time may be traced directly to the 
**Edison Standard’’ and attempts to approach the exclasive 
advantages of the Edison Alkaline Storage Battery—such 


There is no other Storage Battery as light as the Edison. 
It is the only one that is free from sulphation and sedi- 
mentation —the only one that can be left idle without 
partially or entirely destroying itself by internal deterio- 
ration be short-circuited with- 
out injury. 


-the only one that may 


The Edison will stand ten times as much flagrant electrical mistreatment or 
mechanical abuse, as any other Its capacity is guaranteed for four years, 
but experience shows that it will outlive its guarantee many times over 


as light weight, freedom from inherent chemical defects 
and practically indestructible construction. 


Strong statements, but proved over and over again by competitive tests and by the testimony of the users of over one-third 
of the Electric Trucks. 
EDISON STORAGE BATTERY COMPANY, 132 Lakeside Avenue, Orange, New Jersey 


- 


Will you be guided by the judgment of leading and largest users and most careful purchasers ? 





r HERE will soon be 
4000 G. V. 
Trucks and 


daily service. 


Electric 
wagons in 

Here is 
one of 27 used by the 
U. S. War Department 
in Manila. They are used 
in eight navy yards also. 
qgG. V. 


been growing in prestige 


Electrics have 
since 1901. G.V. quality, 
consistent performance 
and long life impel your 
purchase of ‘‘the world’s 
best (commercial) elec- 
tric.”’ 

@ Catalogue 101 on re- 


quest. 


General Vehicle 

Company, Inc. 
General Office and Factory 

Lone Istanp City, N.Y. 


CHICAGO 
PHILADELPHIA 


NEW YORK 
BOSTON 
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The non-skid that takes hold 
sure-Lee—that stops the car safe- 
lee, despite trying conditions. 

Does, absolutely, keep your car 
from skidding. 
F No magnifying glass is needed to see 
ies. why. Its staunch, sharp-edged lateral 
ribs safeguard against side-slippage; its 
gti clear-cut, sturdy zig-zag takes hold like 






iL an anchor when the brakes are applied; 
A | while the broad, triangular surfaces be- 
bho! tween provide continuous traction and 


lengthen the life of the tire. 


Found only on Lee Regular Tires and 


fee miinale Tives 


—the tires that put the sure in pleasure. 


Let us send Be kl t Na. 0, describing Lee 
Puncture-Proof Pneumatic Tires with their unique 
fuarantee : 









“Puncture-Proof or Money Back” 


or cali on the Lee dealer in your city to show you 
the cross section that makes the whole story doubly 


< lear. 
MADE BY 


LEE TIRE & RUBBER CO. 


5 Sold in nearl ant 
CONSHOHOCKEN on ie oray noorieat 
Tires”’ in your ‘phone book. 




















What Does It Cost To Run YOUR Car? 


Why does your neighbor run his car at less cost than 
you do yours? Nor that he is a better dvver than you—or 
more careful—but simply that Ae knows cars better than you. 

Every time you pay a bill—and particularly at the end 
of the year when you foot up the total cost—you ask your- 
self this tremendously important question: ‘‘How can I 
run my car at less cost?’’ 

The answer is presented every week—for your benefit 

within the pages of 


“AUTOMOBILE 


This pioneer weekly publication is the recognized 
authority of the industry and gives technical information 
about cars written so that the layman can easily understand. 
Your car—your neighbor’s car—is taken apart, dissected, 
analyzed. 

THE AUTOMOBILE features the subject of the proper use and 
how to reduce cost—— how to get more 
pleasure and profit out of it. Tells about the latest assessories and accu- 
rately interprets the trend of automobile designing, so that you will know 
what to look for in the next car you buy. One mistake avoided in buying 
a new car may mean hundreds of dollars saved. 

Last week there were articles in THE AUTOMOBILE that you 
others are being told this week—additianal ones will be 
Don’t miss any more of them. 


maintenance of your automobile 


should have read 
told next week 


Send $1 for a Special Trial Subscription 


f ne dollar bill you’ll gt THE AUTOMOBILE for 4 months 
18 interesting numbers, including the BIG FIVE show issues. 

These show numbers (25 cents a copy) are in themselves worth more 
They'll contain a comprehensive account of the national 
automobile shows. Even better than being at the shows is to study the ex- 


hibits as they are presented upon the pages of THE AUTOMOBILE. 


Tear out this page: Pin a dollar bill to it. Write your name and address in 
the margin. Send it to us today. Your subscription will start with the current issue, 


The Class Journal Company 


239 West 39th Street New York City 


For ao 


than the price 











{line in the lubrieating oil in sufficient 
quantity and its evaporation into the sur 
rounding atmosphere. 

It is evident from a careful study of 
motor lubrication that the character of 
the lubricating oil and system not only 
have a direct bearing upon the wear and 
tear, but also upon the power developed 
and the consumption of the lubricating 
oil, and of these it is probable that the 
difference in power developed is alone suf- 
ficient to more than pay for any difference 
It is, of course, 





there may be in oil cost. 
obviously impossible for any man in the 
ordinary running of his car to test as thor- 
oughly as advisable the effect of a lubri- 
cating oil. It is true that the effect of the 
oil in practical work on the road is the 
| important effect, and if the motorist is 
|} given to careful and accurate recording, 
he can by cleaning his machine thorough- 
ly, by putting in an exact quantity of oil, 
by running over a specified course, using 
a certain speed or gear change on the 
hills, seeing that the atmospheric condi- 
tions are as nearly as possible alike, and 
using the same gasoline in both cases, de- 
termine the effect of his lubricating oil 
closely and accurately. If he keeps his 
accounts fairly well and understands how 
much it costs for repairs and replacement 
to his ear, he can determine without such 
testing whether there is any difference in 
the use of one oil over another, particu- 
larly in the replacements of spark plugs, 
regrinding of valves, and in the cleaning 
of cylinders, but in this case he obviously 
must cover a great deal longer time, and 
his decision will be correspondingly de- 
layed. 

As a matter of fact, the only feasible 
way for the motor owner to do in deter- 
mining the value of different oils, is to 
confine his buying in the first place to 
one or other of the several well-known 
| brands of oil which have, what the lawyer 
| would term, prima facia evidence of their 
value and then by keeping an accurate ac- 
| count of the power developed, of the con- 
| sumption of oil, of the deterioration of oil 





in his crank case, of the carbon deposited 
on valves and spark plugs, determine the 
oil which is best suited (from the results 
it gives) to his machine and after such 
eareful determination stick to the material 
which has shown itself to be the most 
adaptable and the best. 


The Importance of a Clean Lubricating 
System. 

The oil, however, is not to blame for all 
the misfortunes that happen to his motor, 
nor is the owner absolved from his duties 
when he has bought an oil which he has 
every reason to believe is good for his 
machine. Some care is required in at- 
tending to the lubricating system so that 
the proper amount of oil, without dirt, is 
fed to the moving parts. In the splash 
system or in modifications of it, where 
the oil is carried from the crank case and 
returned without filtering, it is important 
that the crank case should be cleaned fre- 
quently, as the constant dipping of the 
connecting rods into the oil will keep any 
particles of grit, suspended through the 
liquid so that they are carried into the 
moving parts of the motor with a very 
speedy damage to such parts. 

Furthermore, if the oil in passing 
through the system and back to the crank 
case tank is filtered, the filtering mate- 
rial should be removed and replaced fre- 
quently enough to insure its working at 
all times. The pipes which carry the oil 
|} to the various parts of the machine should 
be examined from time to time to see 
that they are clear and clean, and particu- 
larly in the winter time (unless the oil 
is of such a character that it will with- 
stand practically any ordinary tempera- 
ture without congealing), care should be 
taken that the pipes do not become clogged 
with congealed oil when the motor is 
standing. 

The question of lubricant, or the trans- 
missions and differentials, the magneto, 
ete., as well as grease for the axle bear- 
ings, ete., is of just as much importance 
as the lubrication for the motor itself. 
The difficulty of determining the effect of 
such lubricant is in this case, however, in- 
creased so that it is practically impossible 
for the motorist to determine as between 
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a humbe# of fairly good lubricants which 
are the best and most advantageous, and 
there is only one safe rule in this case, and 
that is, to buy the lubricant from the man- 
ufacturers who are supplying the motor 
owner with the most suitable cylinder 
lubricating oil. 

Nothing gives less indication of its prac- 
tical efficiency as lubricating oil. Color 
is not indicative, as two oils can be prac- 
tically the same color and produce entirely 
different results from the standpoint of 
saving wear and tear, replacement and re- 
pair cost. Even the character of the crude 
has little bearing upon the value of the oil 
itself, and the only oil which is worth the 
motor owner's attention is the oil which 
proves in your machine that it will keep 
down the replacement of sparks plugs, 
regrinding of valves, cleaning of the cylin- 
ders, keep up the power, eliminate as far 
as possible deterioration in the crank case 
due to leakage from the cylinders. These 
are indications of its value which cannot 
be mistaken and which do not depend up- 
on hypothetical determinations or tests 
the value of which the motor owner has 
no means of judging. 


Adaptability of the Motor Truck 
(Concluded from page 13.) 

While the first of these, translated into 
its motor truck equivalent, is important, 
the second is absolutely vital, because here 
is where the big loss in operation most 
frequently takes place. Working a motor 
truck to its true capacity is a dark mys- 
tery yet to the average owner—and chiefly 
because he lacks the data on which to 
base his system. 

Accurate recording instruments, giving 
mileage and periods of travel and idleness, 
are as vital to the truck as gasoline and 
oil if it is to be properly used. 

The remaining principles, when they 
are applied to the truck, become a part of 
the second, in that they contribute to 
securing the maximum of productive ac- 
tivity. 

The manufacturer must get materials 
promptly to the lathe and remove its pro- 
duct quickly. So must the motor truck be 
loaded and unloaded in the shortest pos- 
sible time. And it will pay in the long 
run to remodel shipping rooms and load- 
ing platforms, install conveyors or inter- 





changeable or dumping bodies as required, 
or, if necessary, to increase the loading 
crews. Idle time at several dollars an 
hour will quickly eat up the worth of the 
improvements. It is paying executives to 
tour the country with their architects, to 
study loading conditions and to build to 
keep pace with the revolution caused by 
new transportation methods. 

As in the case of all other productive 
machinery, the operator must be skillful. 
Bonus systems, schooling, accurate imper- 
sonal and impartial supervisions, and high 
wages to good men will pay dividends in 
the delivery department. An expert re- 
pair man, or, failing that, a driver who 
has an incentive to show an efficiency ree- 
ord and the means of showing his effi- 
ciency conclusively by reason of the accur- 
acy of the owner’s knowledge of the 
truck’s work, can save his salary many 
times over by a daily inspection and tun- 
ing up. Reckless maintenance promises 
of the salesmen have made the buyer in- 
different to his own responsibilities. The 
lathe is not expected to be abused and re- 
paired by the maker; neither should the 
motor truck. 

To establish such ideals of efficiency as 
these calls for co-operation, education, and 
a revision of standards on the part of 
everyone connected with the problem. 
When the size of the industry is consid- 
ered, it is clear that the successful solu- 
tion will affect the well-being of the entire 
community by lessening the increasing 
cost of the distribution of commodities. 


Wright Automatic Stabilizer for 
Aeroplanes 


(Concluded from page 17.) 
izing plane, but a series of small ones, 
strung out over the whole lateral extent 
of the aeroplane. It is a defect of design 
in the device shown that the moving parts 
are too self-supporting, so that they are 
heavy and inert, whereas they could every- 
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nd | where be supported on stationary parts,! 











nd Se Zt | and then be broken up into a multiplicity 
n- MUM Mu ul |} of small units of far less total inertia and 
OF | proportionally greater strength. Re- | 
er IT’S A WHOLE LOT MORE IMPORTANT strained by the “stops” at 9, the plane 5 
—=- = — must be made almost impractically heavy, 
c- : 
. . so as be wi » f shape or 
vi That You Have Good Bearings in Your Car “i : om = v pe pceogs. om pr 
roke y > wind. A great number 
- Than That You Have a Good Self-Starter, | '"° s 4 _* part hy . psi 
|} smi rr i Ss W ais ake the aver- 
“ or ANY Self-Starter ST GRE OE Op ee 
. }age air pressure on the stabilizer almost 
rf he better-car manufacturers see to it | identical with that on the main aeroplanes 
> FIRST that you get good BEAR- | 14 ao away with the difficulty previously 
‘ INGS. Then they ALZO acto 86[ SSN eS ae : 
that you get a good self-starter and pointed out. The many small “parallel 
il OTHER good and up-to-date equip motion” frames would then have to pivot 
o ment. ob a common shaft. 
But few car manufacturers give you the sort of I- . 2 s 
. ge > y- praia getbahnhoed cl It remains still to be pointed out that 
P ell you their the strength of some good self- the frent elevator shown is less suited to 
tarter, because they have ar his good self | é - | 
starter is going to make you think that the CAR automatic control than the rear horizontal | 
SELF must therefore be good P Pp 
: oe ery re |rudder which will doubtless be actually | 
7 Ti - od a go car out of the | 1 . tl f t id , é ‘ 1 | 
REPAIR-SHOP, + r is the used. If the front rudder is swung sud-| 
» peedometer, nor is the tor ve-inch ® e s s | a ou evar 
pholstering nor any of the oth vut denly, it may easily get the machine into} 
‘ ecidedly MINOR features which they at a situation where its reversal produces 
: ad you wit ie: nen To the Car 
if you want your car ON THE ROAD, if you want it | ho further effect. It will quickly turn it | 7 d 
st you lit RUN, g eeper than the mere ar its we sverce axis ry > W h 
pain ae esp tig digg SP sag | around its transverse axis, with the Equipped it 
BEARINGS— rts that take the WEAR weight concentrated along that line, but D 
snd Gaston toamer Gataee oberent . etroit Springs 







































The manufacturers « 
field, as well as 


the low-price 
nd high-price 
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fields, give you bearings and bushings 


iNON=GRA 


And They TELL You So 











the relative wind will not change accord- 
| ingly The machine will “coast,” first} 
|moving on in the old direction because 


ie its momentum. This will increase the 





effect of a front elevator; the machine 
will “buck” so violently, that the reversed | 
rudder will become merely parallel to the | 
relative wind, and a tail slide will be in- | 





evitable 
If there is a minimum of “internal work 





—lIn the comfort and safety 
enjoyed by passengers, and in 
the freedom from racking 
strain on car mechanism. 
Because Detroit Springs are 
flexible to a degree never ap- 
proached in other springs—not 
only resilient— but softly and 
gently flexible, distributing any 


Manufacturers who skimp 1 these little bearing parts 
vgs : aks | of the wind,” the device shown may work | jar over a long, slow dip and rise. 
arings, and draw your: well and, safeguarded by the hand con-| ° ‘ 
os: Geintiaite acti bieadin Gneciastinin sia trol 10, prove a labor-saving device like Detroit Springs 
MU vd be. — = = —e on the pendulum. By an ingenious arrange- | * 
ecessary in tearing down to REACH the bearing ment the parallel motion may be so ad- Are Silent 
1 ae pins a en , are ns justed during flight by pushing out val ‘ ‘ 
ORIES— important as these accessories may b pulling in the handle 11 (held in place by | and Self-Lubricating 


AMERICAN BRONZE COMPANY 
140-180 CARTON BLVD. 
BERWYN, PENNSYLVANIA 
Jot This Down in Your Note Book: 


“See NON-GRAN Exhibit Sure, NewYork Show, 
January 3d to 10th, Booth C-115. 
Chicago Show, January 24th to 31st, Booth 90.” 
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UNION 








is destined to replace both cast 
iron and malleable iron unions 
in every plant where ultimate 
efficiency is the test of the selec- 
tion of equipment rather than 


mere first cost 








This Cold Drawn 
Steel Union 


will not leak 

will not break 

will not stretch 

will not rust 

will cut in half the replacement 
expense—maintenance expense 
—leak-stopping expense in any 
plant or on any machine where 
it is used. 


Send for a free sample 


MARK MFG. CO. 


Makers of Standard Full Weight Steam, Water, Gas 
and Line Pipe, Black and Galvanized. 










1903 Dempster Avenue 


EVANSTON, ILL., U.S.A. 








friction) that the plane 5 will then keep 
the main planes at an ascending or de- 
scending angle of attack and thus stabil- 
ize a long vol plané or a climb just as well 
as horizontal flight 

During a recent visit of Mr. Orville | 
Wright to New York, it developed that 
| the actual stabilizer used exhibits essen- 
| tial differences from the patented device, | 
j sithougt it may be said to work by the} 
same principle. It was revealed that elec- | 
trical contacts play a part in transmitting | 
impulses which would be greatly in favor | 
of a graded effect, that an entirely novel | 
correcting device counteracts inherent de- | 


ficiencies of pendulum control, and that 
the horizontal rudder is indeed in the 
rear; also, especially, that the weights are | 
now in every direction concentrated as 





}much as feasible at one point, to guard) 
against inertia and momentum effects. 
Thus modified the apparatus is stated to 
have worked successfully in long daily 
flights even in winds of from twenty to 
twenty-five miles an hour. Changes mere- | 
ly in the angle of the relative wind may 
apparently be coped with by stabilizers of 
the Moreau or the perfected Wright type. | 
The fact that the automatic mechanism | 
has proved serviceable in winds of twenty 


to twenty-five miles an hour, is not aston- | 
ishing if the wind was uniform or if such 
variations as were manifest were confined | 
to a change in direction only. The diffi- 
culties to be most feared are those which 


accompany violent changes in the strength 
of the wind. It also was found necessary 
to cut out the automatic control in land- 
| ing. 

Mr. Wright is certainly better equipped 
|in every way to develop such a difficult 


|}mechanism than most others, and if it} 
| should work half as well under critical | 
| conditions, as it is said to under normal | 
conditions, its publication on the tenth an-| 
| nhiversary may prove to be fully as im 

| portant as the first announcement of the! 
aeroplane itself. It was stated that barely 
a touch of a lever for steering was all | 
that was needed. 


A Record Balloon Voyage 
DISPATCH from Perm, on the bor- 
4Ader between European and Asiatic} 





| Russia, announced the arrival on Decem 

| ber 21st of a German balloon which made 

|the flight of 1,740 miles from Bitterfeld, 

| Prussian Saxony, without a stop in eighty 

| seven hours. This beats the record of the 
French aeronaut, Bienaime, who made a 

| fight of 1,491 miles 


The only automobile springs that 
possess this feature. Near the end 
of each leaf is an oil cup that feeds 
constantly between the leaves, caus- 
ing them to slip silently and smooth- 
ly one over the other with never a 
sound and with a smoothness of ac- 
tion that adds greatly to the riding 
comfort of the car. 


Specify 
Detroit Springs 


You are not only ordering springs 
with the self-lubricating feature, but 
inherent quality that can not be 
seen—springs that have been tested 
for quality, hardness, resiliency and 
capacity. 

You are insuring your own com- 
fort and safety as well as the life 
of your car. 


Completely Guaranteed 
For Two Years 


The date of manufacture is 
stamped plainly on each spring 
and for two years from that date 
we will replace without cost any 
Detroit Spring that “‘settles,’’ 
breaks or shows any lack of 
efficiency due to defective ma- 
terial or workmanship. This 
printed guarantee is issued by 
the car manufacturer or by 

us direct if desired. 


Learn More About 
Detroit Springs 


Write for Free Book tell 
ing the fact-story of De- 
troit Springs ‘‘ From the 
Ore to the Motor Car."* 


Detroit Steel 
Products Co. 

2256 E. Grand Boulevard 
Detroit, Mich. 
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whether razce is Gillette or Germ 


The Razoknife Co., Flatiron Building, New York 








Concrete 
House 


THE EDISO 


constructed, how much a will cost, 





How tis i ut prac- 


tical from an architectural and engineering standpoimt> 
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illustrated article 
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American Supplement 1685. Price 
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is the steel filing cabinet 
protected its contents against the 
heat of scores of tests, in our own 
laboratories, in the laboratories of 
experts and in actual conflagrations 
of terrific intensity 


that has 


you buy any fire- 
binet insist on seeing 
record of performances 

THE SAFE-CABINET (1913 
Model) bears the label of the Under- 
writers’ Laboratories 
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Dept. Y-2 Marietta, Ohio 
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INCLUDING SHORE EXCURSIONS AND 
NECESSARY EXPENSES 


; chines 


| but is not 


| ulous repair-men 





| about 


|} mastered by 


Tue 


| be new to many 


| style 


| 
| 
| 
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| beginner's mind 
|} mentary reading will prove 


NEW BOOKS, ETC. 


QUESTIONS AND ANSWERS ON AUTOMOBILE 





Design, CONSTRUCTION AND Repair. 
By Victor M. Pagé, M.E New York: 
Munn & c o., Ine. 5144 by 7% inches; 
622 pp.; 329 illus trations; cloth. Price, 


$1.50 postpaid. | 
We can name no writer better qualified to pre- 
pare a book of instructions on automobiles than 
Mr. Victor W. Pagé for years | 
as technical editor of a motor-car journal taught | 
the his 
training as instructor in automobile schools showed | 


His experience 


him what public wished to know, while 
him how to impart this information to others in| 

His works The 
Automobile ‘Trouble 
location of gasoline engine 
troubles was made easy, are widely known among 
Soon after their publication many 
letters were the 
pare a more elementary work which could be sold 


simple language previous 


Modern Gasoline and the 
Chart by which the 
automobilists 
received asking author to pre- 
The present work is an answer 

It is written in the form of a 
very rudiments of | 


at a lower price 
to these petitions 
catechism, begimning with the 
and presupposing no pre- 
Not 


vehicles, but commercial vehicles 


automobile engineering 


vious technical knowledge on the subject 
only pleasure 


as well, are included in the work 


taken with the logical arrangement of the 


Special care is 
various 
about two thousand questions 
up in a practical 


topics. There are 


and answers which take way 
with which the owner 
is liable It is written for that 
vast army of motorists who cannoteafford to hire | 
a chaffeur and must take 
It is written 
can afford to pay for 
willing to be 
honest chaffeur working in collusion with unscrup- 
The book illus- 
trated with drawings and photographs 
the latest domestic and foreign practice 
AMERICAN TELEGRAPH Practice. A Com- 
plete Technical Course in Modern 
Telegraphy, including Simultaneous 
Telegraphy and Telephony. By Donald 
MeNicol, A.M., A.I.E.E. New York: 
MeGraw-Hill Book Company, 1913 
Svo.; 507 pp.; illustrated. Price, $4 net. 


systems 


every detail of the machine 
to be concerned 
of their own ma- 
as well, for the man who} 
the care of his motor car 
imposed upon by 


care 


a dis- 


is copiously 
showing 


are handling a hundred 
telegrams to-day ten years ago they could 
take care of but fifty. and the time of transmission 


American 
where 


between distant points has been cut in half 
The work in hand conveys a clear idea of the way | 
in which this development has been brought | 

Existing systems and modern methods 


described, and the mathematical 
formule are so worked out as to be readily 


and | 


of operation are 


all who understand arithmetic 


algebra | 
i 


OF THE TORONTO | 

Canada. Edited by 
J. H. Faull, B. A., Ph.D., Associate 
Professor of Botany, University of 
Toronto. Toronto: The Canadian 
Institute, 1913 Svo.; 419 pp.; with 
maps and illustrations. Price, $2 
The 

authoritative 


elementary 


Natura History 
Reaion. Ontario, 


this work are the 
utterences of specialists, and 
worth the study of any who may have an interest 


articles comprising 


well 


in the natural history of the city and its vicinity 


geology, and climate are touched upon 
flora and fauna are 
their respective 
manner 


no less than three 


History 
and the described in a series. 
of papers that 
well-arranged 


subjects 
rhe 
being 


present 
in a and accurate 
work is rich in maps 
carried in a back pocket of the book, while others 
appear as folding full-page charts 
These graphically such subjects as the 
life. zones of eastern North America, a road map 


of Toronto and environs, and maps of neighboring 


inserts or 
present 


countries 


Tue Heart or Gaspé. Sketches in the 
Gulf of St. Lawrence. By John Mason 
Clarke. New York: The Maemillan 
Company, 1913. Svo.; 292 pp.; illustrated | 


$2 net. 
whether regarded as a county or a} 
is the northeastern outpost of Quebec. | 
Massachusetts, its wild cosets | 
villages, whose vpn | 
modes and customs are survivals of remote ages 
The author characterizes the inhabitants as = 
variably kind and hospitable, wresting their scanty 
livings from and sea. His pen- 
pictures of their rough yet fascinating country 
are enhanced by glimpses of history and informa- 
Many illustra- | 
architecture 
pages of 


Price, 
Gaspé 
peninsula 
It is larger than 
sparingly dotted with 


reluctant soil 


regarding its place names. 
tions of natural scenery 
their haunts enliven the 
that, without any attempt at fine 
conveys with a simple fidelity the 


whose features will 


tion 
native and 
seabirds and 
a narrative 

writing, yet 

rugged charms of a territory 
readers 


On Heroes, Hero-WorsHip, AND THE 
Heroic iN History. By Thomas 
Carlyle. Edited, with Introduction, 
Notes, and Bibliography, by Herbert 


Instructor in E _— 
New York: 
1913. 12mo.; 


Ph.D., 
University. 
ss ea. 


S. Murch, 
in Prineeton 
» C. Heath 
313 pp. 


and 
Prof 


needs 


edition of Carlyle's inspiring 
work prepared by 
particular care the 


just entering upon the | 


rhis 
illuminating 
Murch with 
and limitations of those 
study of Carlyle. The biographical introduction | 
is immediately followed by 
plan, and teachings of the 
certain difficulties are 
student is enabled to approach the 
understanding manner. The profuse notes are a 
further toward clarifying the text to the} 
and a bibliography for supple- } 
to be an appreciated | 


new 


has been 


toward 


a discussion of the 
work, in which | 
explained away, and the 
lectures in an 


aid 


| feature | 
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SCIENTIFIC AMERICAN 


Notes and Queries 


hindly keep your queries on separate sheets of paper when corresponding about such 
matters as patents, subscriptions, books, etc. 


questions, as in many cases they have to be referred to experts. 
No attention will be paid to unsigned queries. 
to correspondents are printed from time to time and will be mailed on request. 


should be given on every sheet. 


12888) C. S. is informed that no 
inquiries are answered unless the full name and 
address is given. We do not make any broad 
statements as to who make “‘best’’ revulvers, etc. 
The concern you mention by name makes a 
reliable article 

12889) C. U. asks: Kindly tell me 
what is the scientific reason for the effect which 


oil has when poured on tempestuous waves. A. 
The of oil over the surface of water 
is due that the surface tension of the 
oil is less than that of water. 


spreading 
to the fact 


The water draws | 





the oil over its surface by reason of its greater 
surface tension. The oil on the other hand has a 
very great viscosity, and the film of oil on the} 


water holds the surface of the water from break- 
into ripples. The waves therefore become 
and although they are still very high, 
they roll smoothly by and do not break over the 


ing 
smooth 


vessel. The vessel rises easily and rides over the 
waves. which without the oil broke over the 
vessel 

12890) J. W. MeC. asks: I am anxious 


to get in touch with some schools that have 
divided or rather segregated the boys and girls 
in the physics work We are doing the work 
on this line this year, but have not been able 
to find a sukable text for the girls. This is what 
I am after. Any information will be appreciated 
4. We do not know any schools in which the 
girls are taught physics in classes separated from 
the boys. Physics is usually taught as a branch 
of mathematics in high schools and most colleges, 
and the subject is divested of most of its interest 
for young people for this reason. A text book 
the experiment and not upon the 
formula is much to desired. 
year which is very attractively gotten up, 
Millikan and Gale, which we send for $1.40 
postpaid. It is called ‘‘A First Course in Physics,’ 
and is almost wholly descriptive. No similar 
college text book has appeared. 


12891) J. W. B. asks: As I have not 
missed a number of the Screntiria AMERICAN 
in forty years, I now for the first time ask a favor. 
I want to know what material is the best insulator 
to fill a 1'g-imch space the inner and 
outer side of an ice box. is not much 
good, and air space cannot be perfectly confined. 
4 Charcoal has been used more than anything 
the of refrigerators, though 
should be just as good Anything which 
prevent currents of air will answer the 
one thing ts about as good as another. 
will do thts, and it a conductor 


based upon 
be 
this 
by 


between 
Sawdus 


else in filling walls 
wool 
will 
purpose ; 


Sawdust is not 


of heat There is nothing which will act ab- 
solutely to prevent the passage of heat. A vacuum 
is the very best insulator against the passage 


t, but this is not practicabie in an ordinary 





refrigerator 
D. L. P. asks: Please tell me 


make an amalgam with silver and m reury 


12892) 


how to 


4. In the preparation of silver amalgam, pure 
silver must be used. If the silver is in the pow- 
lered form, the amalgamation is more easily 


brought The silver powder can be pre- 


about 


pared from a solution of nitrate of silver, one part | 


n 10 to 15 parts of water. Put this solution into 
ttle and shake it with a few small pieces of 
The silver 

When the 


sheet zinc will be 


few minutes powder has been washed 


and dried it is ready for use. The silver can be 
lissolved directly in the mercury, but a quicker 
method is to heat the mercury nearly to its 


boiling point in a crucible, and add the powdered 
silver, stirring meanwhile vigorously with an iron 
rod 
by making a solution of nitrate of silver, 1 part 
f nitrate by 
and adding 4 parts of mercury to this solution 
The combination will take place by shaking the 
mixture. This process is taken from the “Scienti- 
fic American Cyclopedia of Formulas,” price $5, 
contains nine upon the formation 


which pages 


ises of amalgams 


12893) L. G. B. asks: I find plenty of 
information in the Encyclopedia Britannica and 
elsewhere the dynamics of real gases with 
elastic molecules. How would the inelastic and 
frictionless particles of a hypothetical gas con- 
What directions 
Please refer 


and 


on 


sisting of such particles behave? 
would they take after collisions? 
me to literature discussing this. A. A frictionless, 
inelastic particle could. not take any direction 
after collision with another similar particle. 
It could not rebound at all. It would lose all its 
on collision and there would be no 
restitution for a rebound, since it is inelastic. 
We have no references to any literature of this 
Balls of lead are sufficiently inelastic 
They do not rebound from each 
as in the familiar experiment 


momentum 


Ssupjoct 
to illustrate this 
other after collision 
in physics 

12894) C. A. H. asks: A small tube 
closed at one end and filled with water will retain 
the water when held perpendicular with the open 
end down. This is due to atmospheric pressure. 
A claims that the same thing would happen in a 
pipe or tube of any larger dimension. if the tube 
was held absolutely still. B claims that the water 
would fall if the diameter of the tube were larger. 
Which is correct—A or B? If B is correct, would 
like to know how large the diameter of the tube 
would have to before atmospheric pressure 
would cease to retain the water thercin. A. 
The tube closed at one end, filled with water and 


be 


One appeared | 


precipitated in a| 


This will greatly facilitate answering your 
The full name and address 
Full hints 


inverted, will retain the water if the diameter 
of the tube is small enough to be called capillary 
If larger than this, the water will run out. The 
surface tension of water has a large part in the 
support of the water in the tube We cannot 





give the diameter of the largest tube which will | 
support water in this manner, but we have | 
seen it done with tubes as large as a tenth of | 
an inch. 

12895) O. O. F. asks: Please insert on} 
answer to the following questions in the Notes | 
and Queries section of the Scientiric AMERICAN. 
1. What is the difference in feet between low | 
tide and high tide on the ocean or on the Atlantic | 
coast generally? A. On the open ocean the 
difference of level between high and low water | 
of the tides is 2 or 3 feet. On the Atlantic coast 
it varies from 2 to 3 feet up to 50 to 60 feet. 
2. How far into Delaware Bay, Chesapeake | 





| Bay, and Long Island Sound does the tide reach | 


with the same difference between low and high } 
tide as on the ocean? What is the depth of these | 
inlets at the mouth? Where cap I buy a book | 
containing similar information of any part of | 
the world? A. We have not this information, 
and do not know where it can be obtained in any | 
single book. The various books of sailing direc- 
tions which navigators have for their voyages 
will give it for the different ports which they 
cover. The United States charts of the coast 
will give the depth of water at all parts of the 


coast. These books and charts can be purchased 
from dealers in nautical instruments. We would 
add that a high tide flows into Long Island 


Sound through New York Bay, and meets a low 





| tide which enters the Sound from the east near 











Silver amalgam can be prepared in the cold 


weight to 3 parts of distilled water | 








Hell Gate, thus making the rough water ard 
dangerous currents of that narrow passage and 
causing less rise and fall than if a single tide was 
in the Sound Six hours later the tides are 
reversed, with the same result. The same action 
takes place in many parts of the world around 
a large island. 3. Does a propeller, similar to 
those used on aeroplanes, with a given power, 


same power applied to the wheels? If not, how 
much less? If air were forced out from the rear 
of a vehicle with great force, would the propelling 
force equal that of a propeller with the same 
power? If the air were drawn in from the front, 
with great rapidity, leaving a partial vacuum 
would the propelling force equal that of a pro- 
peller? A. A propeller working against a very 
mobile fiuid like air not have the same 
propelling force on a vehicle as when the same 
power is applied to the solid earth by the wheels 
Jet propulsion has been tried in water with no 
valuable results excepting the gaining of ex- 
perience and, as Mr. Edison once said about some 
unsuccessful experiments. ‘‘learning what cannot 
be done." It does not seem to be possible to get 


does 


| 
have as much pulling force as a vehicle with the | 
| 





the same power from a jet as from a propeller 


A vessel was built in recent years for jet pro- 
pulsion, with no success 

12896) W. S. E. asks: Please tell me 
through your columns why you can cut glass | 
under water with a scissors A. We have not 
been able to cut glass under water with shears 
in such a way that both pieces can be used. We 


can chip off the edges of a piece of glass under 
The pieces cannot fly in the water as they 
do when one cuts them in the air, but the crack 
often extends in a direction different from the 
one in which you wish ft to go, and the piece is 
spoiled. We should say that glass cannot be cut 
with any precision under water with a pair of 
shears the shears in 
biting on the edge of the piece of glass, and to 
hold the pieces from flying about 


water 


The water seems to assist 


(12897) E. P. V. asks: A asserts that 
the earth moves faster at the equator than at 
any other place. B asserts that as the earth 


rotates as a whole, no one portion of it can move 
more swiftly than any other portion. A asserts that 
the angular velocity is the same but that the linear 
velocity is greater at the equator than at any other 
point As you are doubtless familiar with the 
general trend of such discussions, the pros and 
cons of this particular one will not be repeated. 
Which is right? A. The earth rotates with the 
same angular velocity in all latitudes. The 
relative linear velocity is therefore the same as 
the lengths of the degrees of longitude. The 
degree of longitude at the equator is 69.16 statute 
miles in length. At your place it is 58.05 miles, 
in New York it is about 52.25 miles, and at the 
pole the degree has no length. So while the 
earth's surface moves 69 miles at the equator, 
it moves 58 miles at your place and 52 miles at 
New York. If you will take an orange or a lemon 
and turn it in your hand as the earth turns on its 
axis, you will doubtless see why this is the result 
in the earth. 


(12898) W. H.S. asks: I shall be obliged 
to you if you will please give me the fusing tem- 
peratures (melting points) of the following met- 
als: Platinum, iridium, gold, silver, copper, zinc, 
tin, lead, iron. A. We give you the melting points 
of the metals which you name in your inquiry, 
as given in the Bulletin of the Bureau of Standards 
No. 35, published by the United States Govern- 
ment, Washington, D. C. Platinum, 3,191 deg. 
Fahr.; iridium, 4,170 deg. Fahr.; 
deg. Fahr.; silver, 1,761 deg. Fahr.; 
1,981.5 deg. Fahr.; zinc, 786.9 deg. Fahr.; 
449.4 deg. Fahr.; lead, 621.1 deg. Fabr.; 
2,768 deg. Fahr. 


tin 
iron, 


gold, 1,945.5 | 
copper, | 
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GAS TRACTOR 


By VICTOR W. PAGE, M.E. 


Author of “The Modern Gasoline Automobile,” Etc 


A COMPLETE TREATISE DESCRIBING ALL TYPES AND SIZES OF 


GASOLINE, KEROSENE AND OIL TRACTORS. 
AND CONSTRUCTION EXHAUSTIVELY; 
STRUCTIONS FOR CARE, OPERATION 
ALL PRACTICAL APPLICATIONS ON 
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CONSIDERS DESIGN 
IN- 
OUTLINES 
ROAD AND IN THE 
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TRACTOR POWER PLANTS. 
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204 Illustrations. 
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3 Folding Plates. 


A modern exposition in the language of the field showing and describing 


every recent improvement in tractors and auxiliary appliances. 


making farms use power. 


This 
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n by 


internal combustion motors 


ance and 


repair. 


varying designs. 


kerosene 
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Tells 


how 


Learn how to apply it now. 


a recognized authority on self-propelled vehicle 


s 


All money- 


and 


i } Everything is explained so simply that anyone of average 
intelligence may obtain a comprehensive knowledge of gas tractor operation 
they 


mainten 
are constructed and explains fully the reasons for 


Contains special chapters on driving the tractor on field and road 
what to expect from tractors in various kinds of work, cost of operation and money 
making hints on i 


repairs. 
and 


It 


carburetors, 


describes all 


all 
power plants 


ignition systems. 


latest forms of aod 


types of gasoline and 
instaliation, 


clutches, speed changing and reversing gears and all frame parts and their functions 
Tells how to tell brake horsepower from draw bar or horse equivalent power, how to 


make adjustments to power plants, change speed gearing and other parts 


Describes 


tools for tractor repair and gives plans for tractor sheds so they can be used in winter 


for stationary power or workshops where all repairs may be made 


Outlines 


contro! 


systems of leading types and shows simple hitches for working various implements in 
types 


combination. 


of the largest capacity. 
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portion 


ALL FARMERS, STUDENTS, BLACK 


so they 


may 


Describes fully 


tractors for small farms 


and orchards as well as 


All illustrations are plainly marked with all important parts 


be easily 


identified. 


Every illustration has been specially made for this book. 





MEN, IMPLEMENT DEALERS, DESIGNERS AND 
ENGINEERS NEED THIS WORK 


Written in language understood by all. 
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Drawings are simple but in correct pro 
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After all, the most important thing in the world to you is YOUR- 
SELF. Your success in life is decided by the kind of person you are. 


Your Personal Efficiency 


To increase your own Personal Efficiency only ten percent. may meanthou- § 


It may save 


your job, or your profession, or your business, or your health and happiness. 


You Can Learn from Emerson 


To meet a wide demand for a course of training in Personal Efficiency, 
a series of twenty-four Jessons has been prepared by Harrington Emerson, 


Write 


today 


Course. 





ciency. 


the noted Efficiency Expert. 
These lessons are now offered to the public through the Institute of Effi- 
A splendid organization, enthusiastic support by other efficiency 
experts, make possible scrupulous individual care at a very low cost 


Fascinating and Profitable Lessons 


by Mr. Emerson. 


Mr. Emerson has been in efficiency work for many years; he has also 


been a teacher of men. 


He has put into these lessons his experience. 


Yeu are told howefficiency principles, if applied, will add to your 
ability to make money, to save money, to do work, to plan time, to 


maintain health, to acquire knowledge, to master your job, 10 
matter what it may be. This applies to you—ask us and 
we will tell you how. 


THE INSTITUTE OF 
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The great principles of efficiency have been applied to YOURSELF 
In these fascinating lessons you are shown how 
to make the most of your own abilities and circumstances. 
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HERE IS A MANUFACTURED CAR 
And IT IS MANUFACTURED RIGHT 























The Winton Six is a manufactured car, not a mere 
assemblage of gathered parts. If you do not fully real- 
ize the tremendous difference between manufactured 
and assembled cars, let us tell you—or, ask any other 


bona-fide car manufacturer. 


One Model Exclusively 


This is the car that put sixes on the map. The present 
model is now in its seventh consecutive year of suc- 
cess, and is free from experimental risks. Our great 
factory produces this one model exclusively. We do 
not make trucks. The Winton Six is made by the 
world’s pioneer and most experienced six-cylinder 
specialist, Alexander Winton. 


Power and Stability 


The Winton Six has all the power a fine car needs. 
Society of Automobile Engineers’ rating, 48 H. P. 
We make no exaggerated claims of horse-power. The 
car is stout and enduring. Light cars rack themselves 
to pieces, but the Winton Six is substantial, safe, and 
dependable. A car you can trust anywhere at any 
time. Most economical of cars; holds the world’s 
lowest repair expense record, based on millions of miles 
traveled by individually owned Winton Six cars. Ask 
for the full figures. 


Comfort and Service 


Original self-cranking car. Seven years of success for 
the Winton starter. Luxuriously comfortable. Most 
restful riding car on American roads. Try it and 


know for yourself. 








WINTON SIX 


Long stroke motor, left drive, center control, elec- 
tric lights, self-starter, finest mohair top, easily 
handled curtains, rain-vision glass front, best 
Warner speedometer, Waltham eight-day clock, 
Klaxon electric horn, rear tire carriers, four cylin- 
der tire pump, demountable rims, full set of tools, 
German silver radiator, metal parts 

nickel finished. Fully pete oa $3250 











Every Winton Six buyer gets from us a Service that 
is cheerful, genuine, and thorough—the delight of car 
owners. 

Fully equipped with the best of everything. Price of 
the Winton Six five-passenger touring car, $3250, and 


worth the money. 


A Safe Purchase 


Behind this safe and satisfying car is a Company of 
rich experience, ample facilities and genuine financial 
stability. We take the cash discount on all our pur- 
chases. We have no outstanding bonds, mortgages, 
debenture notes. There is no water in our stock, and 
Quality of output, not 
quantity, is our policy. When you buy a Winton Six, 


we avoid overproduction. 


your investment will not be “ orphaned ” over night. 


May we send you our latest catalog? It gives impor- 
tant inside information about conditions that exist right 


now in the motor car industry. 


The Winton Motor Car Co., 1080 Berea Road, Cleveland, O. 
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Se ee The New “Siae" 


In Record Time the Master “Six” 
Has Sold Itself to the Nation 


Public opinion has endorsed our own belief 
in the new Chalmers “S1x.”’ 


Record Sales prove the new “Six” the most 
popular of all Chalmers cars. East, West, 
North and South this Master car has leaped 
to instant favor. 


We began shipping 1914 cars the last of August. 
In September we received twice as many orders as we 
could fill. In October we shipped 1,111 cars — the 
biggest single month’s sales in the history of the 
Chalmers Company. In November we had more 
orders on our books for the New “Six” than for any 
other model we ever built. In December, instead of 
slowing dowa for the winter, the big Chalmers factory 
was kept running full force. The country over, Chal- 
mers dealers have been unable to fill all their orders. 


This phenomenal sales record is simply the result of 
unusual value in the Master “Six.” 


For the 1914 Chalmers “ Six” sells itself. 


We have made strong claims for the new “Six”— 
claims that have caused a sensation in the motor world. 


Yet every claim has been proved. 


The Chalmers Standard Road Test reveals the Master 
“Six” through a course of sprouts which can neither 
hide its defects nor exaggerate its virtues —a trial such 
as not one owner in a thousand would give his car. 


This is the plaa by which the Master “Six” has sold itself 
to the Nation. 


Here are extracts from a few of the scores of letters we have 
received from owners of the Master “Six.” Read how this great 
new car is making good wherever motor cars are used. And please 
feel free to write any Chalmers owner. We rest our case for the 
new ‘Six’ with the opinions of the people to whom it has sold itself. 


Read What These Owners Say About the Master “Six” 











Price Doesn't Indicate Real Value I bought your Model 24 without a demonstration as I was Prefers Master “Six” to Any Other 
- , — mving ced it was the car | i ed and that it would ride M lind Model 24 has given satisfacti f be 
I did not ! ; there was r “s ve ateia'® Ps mc smoothly and easily I ar i than pleased, as it has yond me sr =e prone’ e —s =e 6 2 satisfaction far be 
the price that would do what this wonderful Goes. 4 demonstrated itself beyond my expectations - , : 
I can say is that everything you claimed for it has been ful J. M. REYNOLDS, 300 Che stat St., Philadelphia, Pa i — plenauve 1 baw my tr ite who sock that 1 woule 
fille din pe ruance nd t some ecomme nc o any of Ss > oF e 
‘ ss such hills on hig is I never believed a car could . purchase of an automobile any pric 
mount ” rhe otor is pract noiseless. The new one The Best Car for the Price DAVIS PEARSON 904 Walnut St., Philadelphia, Pa 
-_ mm electric starter can described by only one word After driving my new Chalmers “Six” nearly 3,000 miles 
y t I am even more pleased than when I first received it. As Needs Only One Transmission Speed 
Y yu have rought into ife a factor of enjoyment for you doubtless know. this mileage has been distributed over The Chas _ eR Gr at ti tal 
which the mor I have paid for it does not begin to com not only state highways but al country roads of al) kinds ie ie : Br is ee" eoag : ix , ad yr geo e beget — ge 
pensate through the ———— ks and Berkshires : . one whe wants a good car of inodera te ry and ow 
W. L. HARRIS, President Its hill climbing ability, flexibility and general quietness "4 € Dp e _ y - peopl have i eas 3 to what OUR it to 
New England Furniture & Carpet Co., Minneapolis, Minn f operation are particularly commendabk The electric be 22 8 g00e mecain velleve that the new “Six” just 
7 ste irter and lighting system operate perfectly about fills the bill 
Chal Ents Start Works Perfectl onsider it the best « for the price on the market oO — B sng mes “4 omnes . ae ge Srave one, 
aimers-E.ntz arter orks erfectly Peay a, coulc irow 1¢@ switch and star re “Six 1e improvec 
I wish to express my pleasure and satisfaction in_ the W. M. DEMING, General Electric Co., Schenectady, N. Y — . = — - a ee s poe a good start than a bad 
new 1914 Chalmers “Six’” whic ch you recently sold me I have ‘ ~ - Not a Jer o at. ry of the speeds seem unnecessary 
tried this car o1 , have been away on sev New “Six” Motor is Ideal [ have started on any of t 1, but I suppose that when you 
: long trips. over 1 roads ¥ have yet to find a caus BF ee are in the mud sana or water they ought to be used. Its 
ras Bee. I h t reciation of the per The new “Six” is the mo complete and best all-around speed capacity is more than I care to monkey with. 
for complaint idea eocthecsy ee ape —- eta eds 1 iP ve designed car that has ever been produced and I am more F. H. ROBERTSON, Sec. & Treas 
fect working of your new # tarter Oe ORO hie , than pleased with the whole appearance. The motor is ideal Hartford Western Land Co., Wichita, Kans. 
a . ae car has my chauffeur had to leave his seat to The electric starter is a masterpiece. You have reduced 
crank up ? " 
To sum up it is a comfortable. luxurious, and in every ‘verything to “oo a3 a. 70 Kilby St.. Boston. Mass Every Claim Fulfilled 


way a satistact ur 
BERNARD LOWENTHAL President 


atest eas 


My beautiful Chalmers car is giving the very best of satis 
faction and service i. is all that you represent it to be 





Acme Lace & Embroidery Co., 100 Fifth Ave., New York . FRED. A. MAILANDER, Pres 
y You cannot be sure of getting the best The Mailander Co., Waco, Texas 
nag ee a P — — ;' automobile value unless you examine care- New “Six” Best Buy on the Market 
The Chalmers odel 2 Six vou delivered to me Octo + 60°. 99 ‘ sg 8 ‘ ecelve ‘Six’ 
ber 11 has been in use every day = e oe a :; fully the merits of the Chalmers Master Six it A mk oo Sant - _ oe A a aes sed A mee ~ fa. ® 
I have driven wich sage? big h priced cars, and consider the s s pH i ; ae A e drt 
performance an lk lo new Chalmers as good as any and make a careful comparison with other ; Ange . the ‘erst pets ‘take mag = wh et tA. 
car at ur or thous ial ITZ rs ° oads . ann 4 Yr, on th ‘ ‘ } — vy 
WC CHE rw ati! E Main St, Richmond, Va, ears. We offer you the way to such exami- [yi it thst onde ne alferinc.""1t pulled through 
j 1 — % This car in my mind is the handsomest on our streets, 
Didn’t Know He Had Tools nation and comparison the Chalmers Stand I s onscl aouey be lieve that you have in the new “Six’ 
You may be interested in knowing how the ~ 24 in ard Road Test. Any Chalmers dealer will be ie hee 7m - ae grey ae a! “this seas ny A -- og Kh os 
which Mrs. Tucker and [| left your factory Saturday evening e ° ~ a > 4 m e e 
last, has behaved. We encountered rain, mud and heavy sand glad to give you this test at your own conve- being able t upply cars t z. your orders rs 
all the way from Ypsilanti to Terre Haute, Ind., yet reached ant Cc t = pon request y E, Waterloo, lowa 
Mattoon, a distance of almost 500 miles, with no trouble at nience. ata . “me : 
ill. Never had any of the tools out. In fact, I did not know id Easy Riding ; Strong Pulling 
what tools there were The starter never failed I surely appreciate the ease with which my Chalmers 
Mrs. Tuc ck r drove the car a portion of the time with the ‘Six” carries itself over the rough pavements of our city 


The engine is a marvel Its pulling qualities are simply 


“E. B. TUS KE R, Secy., Daily Journal-Gazette, Mattoon, Ill M t r Com an wonderful. Its ability to throttle down on high speed {s 
ers (8) 0 P ° something in which th prospective buyer should be more 


Car Itself Better Than Our Claims 


interested than that th ichine can run 75 miles an hour 


The 1914 Chalmers “Six” is, in my opinion, a better car D troit Mi h er ae , | oe steering gear ates it glide around corners 
e lk i ers “Si Ss 1 . on, 4 ette é Ss ough it were automatically controlled 
than any other make on the market at the same price e . 1¢ ° ALFRED B. KOCH, The LaSalle & Koch Co., Toledo, Ohio 
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When you think of SAFETY 
Think of Goodrich FIRST 


On the boulevard, the street, the 
country road—wherever you see the trail 
of the Goodrich Safety Tread you see a 
*’Safety First’’ principle. 


Goodrich experience, Goodrich 
knowledge, Goodrich skill and Goodrich 
methods have put ‘‘Safety First’’ in every 
thread of fabric and every atom of rubber in 


Goodrich 
Tread hires 
Tread 
The anti-skid feature (the safety tread) is 
great in itself. The thick, tough rubber 
fingers clean and grip the roadway and 
hold your car to its course. 
We have literally put brakes in the tire for 
you. You get constant control of your 


car—starting, steering, turning, stopping, 
slowing down or speeding up. 


You get lower-cost mileage all the time. 
The extra thickness of specially compound- 
ed, wear-resisting Goodrich rubber in the 
safety treads means longer wear, longer 
life and longer service in your tires. 

Don’t take a chance. Make ‘‘Safety 
First’? your siogan—and get it in Goodrich 
Safety Tread Tires. 

Following are the prices on the best and most practical anti-skid 


tires made. You should never pay more. Your dealer will gladly 
sell you the famous Goodrich Tires at these prices: 


Smooth Tread Safety Tread 


Size Price Price 
30x3 $11.70 $12.65 
30x3% . 15.75 17.00 
32x3% . 16.75 18.10 
33 x4 23.55 25.25 
34x4 24.35 26.05 
34 x 42 33.00 35.00 
35 x 442 34.00 36.05 
36 x 42 35.00 37.10 
37x5 41.95 44.45 
38 x 52 54.00 57.30 


Best in the Long Run—-Best in the Short Stop 
The B. F. Goodrich Company 


Factories: 
Akron, Ohio 


There is nothing in Goodrich Advertising that 
isn’t in Goodrich Goods 


Branches in 
All Principal Cities 
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